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PREFACE 


To date, there have been two major ways of presenting psychology 
to the beginner. The more common may be called data-oriented. 
Psychology is surveyed under a number of empirical topic headings, 
such as learning, thinking, perception, and motivation. This 
method emphasizes the facts issuing from mainly contemporary 
studies rather than the theoretical frameworks within which, and 
because of which, such studies were initially generated. The 
advantage of this approach lies in its breadth and variety. Its 
major disadvantages lies in its failure to show the student why cer- 
tain kinds of investigations are carried out. Psychology is thus 
presented as a vast collection of often disconnected empirical 
facts. It is significant, we think, that the student who chooses to 
major in psychology will probably never again take a course that 
presents the field as a unified whole. 

This brings us to a consideration of the second approach, which 
is far less common but nevertheless strongly favored by some 
teachers. According to this approach, a commitment is made to a 
particular theoretical framework; this model is then used to explain 
as many empirical aspects of psychology as its limits can en- 
compass. One of the best-known texts of this kind has adopted 
a neobehaviorist position, another, a physiological point of view; 

a third has selected ‘‘choice’’ and “organization” for its major 
themes. The impact of this method lies in its demonstrating the 
immense power of a carefully articulated theory. Once given a 
few key laws or axioms—concerning, for example, reinforcement, 
brain connections, or signal detection—the student may find 

that he can account for a variety of phenomena and also that he 

is able to formulate new hypotheses and designs appropriate 


for testing them. l l 
Undoubtedly, such an approach has great educational merit. But 
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its equally great fault lies in its narrowness. The present state 

of psychology, for better or worse, is such that no single 

approach can be regarded as characterizing psychology more 
“truly” than another. Thus, many clinical psychologists are 

not prepared at the present time to embrace a behaviorist, 

or stimulus-resporise, position. Likewise, most experimentalists, 
however kindly they may feel toward psychoanalysis, probably do 
not find it a useful way of thinking about the problems that are their 
immediate concern. Again, about models of behavior based on 
properties of brain function, many are indifferent. 


This text attempts to steer a middle course between the two alter- 
natives outlined above. It strongly affirms the value of using a 
theoretical approach, but not at the expense of breadth. 
Psychology is presented in terms of six major approaches, each with 
its own historical and philosophical underpinnings, emphasis 
on certain kinds of data, methodology, and separate unique 
style. Each separate system, precisely because of its narrowness 
of focus, stresses certain limited kinds of psychological data. 

The six systems together provide a more panoramic vista of the 
whole field. ' 

To present psychology in this way, we believe, is to show it as it 
actually exists. Few psychologists would be willing to trace 
their intellectual ancestry to the pallid theoretical axioms that 
underlie an eclectic approach. Many, however, would be 
willing to acknowledge à debt to Freud, Hull, Lashley, Lewin, Koffka 
or Spearman—in a negative if not in a positive sense. 

This brings us to an important point. We have structured this 
book around the major ideas from which psychology has emerged. 

In so doing, it has been necessary to lay considerable emphasis 

on the thinkers whose deep commitments encouraged the blazing 

of new intellectual trails. Such men as those mentioned above 

can hardly be ignored. Their unique styles and personalities 

are woven into the fabric of psychology. Yet, it is the ideas on which 

they dwelt that are of greatest importance. The concept of 

nenn mental processes does not belong to Freud alone. 

re oes ag responsible for shaping this idea into a use- 
Al pre y ich to explore human personality, many before 

him, in many fields, nurtured it. 

E tg to n a suitable balance between 

stress one more than Te Pr Tr “co a ee 

personality theory, perce ti = dk ema E ` 

individuals seems er ba fe pean tig dab to particular 
or greater than it does in the field of biological and 
psychology. But whatever the failings of our particular 

see Taten be, we fully acknowledge that both men and ideas 


ee true that our emphasis on particular lines of thought 
good deal between sections. This is partly a matter of 
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individual choice and taste. Our presentation is not intended to be 
exhaustive but rather to cover some conceptualizations that we 

feel have been seminal in a particular area. Thus we do not 

wish to give the impression, to take two examples, that the 
psychology of personality is today dominated by Freudian notions or 
that contemporary work in perception as a Gestalt orientation. 

We have stressed these approaches because they have been 
important in the historical development of the two fields and be- 
cause they are intrinsically interesting. 

But this is by no means a text only on the history of psychology 
or systems of psychology. We also wish to present some empirical 
facts or laws—to the extent that we possess them—not only 
those that have stood the test of time but also some that have 
been recently uncovered. Such facts are usually gathered within 
the framework of a theory, which may be very narrow or very 
broad. But in the end, it is the framework which makes the fact 
significant for a researcher and, we hope, understandable to the 
beginning student, The fact, in turn, ‘‘tests’’ the theory and tells 
us whether it is sensible and logical. 

Many readers may feel that we have overemphasized history and 
theory at the expense of facts. This may well be true. It is 
most difficult in a work of this size to do justice to all three areas. 
Our main commitment has been to the presentation of some of 
the great systems of thought in psychology; consequently, we have 
not attempted to include as much up-to-date empirical data as is 
contained in most introductory texts. However, we feel that 
the student who has been properly equipped with some conceptual 
tools of theory will be much better able to assimilate additional 
facts provided by other sources. 

One final point. There are often debates as to whether a begin- 
ning course should have a ‘‘professional”’ or a “general” or “liberal 
arts” orientation. The present approach makes this Hobson's 
choice unnecessary. Each of the book's seven sections deals, 
at a simpler and more general level, with the material usually 
covered in advanced psychology courses. In this sense, the book 
has a professional orientation. But the mode of presentation 
heavily emphasizes philosophy, history, and related disciplines, 
and to this extent it should serve at least some of the needs of the 
general student. 


WILLIAM R. THOMPSON 
RICHARD C. DeBOLD 
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SECTION ONE 
PSYCHOLOGY: ITS NATURE AND 
ITS METHODS 


“You can destroy meaning wholesale by reducing 
everything to its uninterpreted particulars. By paralyzing 
our urge to subordinate one thing to another, we can 
eliminate all subsidiary awareness of things in terms 
of others and create an atomized, totally depersonalized 
universe.” 

(Polanyi, 1958, p. 199) 


PROLOGUE 


On Friday, November 22, 1963, at 12:31 P.M. 
‘ Central standard time, John Fitzgerald Kennedy, 
thirty-fifth President of the United States, was shot 
to death in Dailas, Texas, allegedly by Lee Harvey 
Oswald. At about 11:20 a.m. the next day, Os- 
wald was himself killed, in the full sight of many 
witnesses and photographers as well as millions of 
television viewers, by Jack Ruby, a nightclub and 
striptease-joint entrepreneur. 

Although this was only one of many assassina- 
tions in history and was the third assassination of 
an American President, it stands out from the rest 
on many counts. In the eyes of most people all 
over the world, John Kennedy possessed an unusual 
attractiveness—a youthfulness and gaiety of spirit 
coupled with a maturity of outlook and strength of 
Purpose rarely to be found in a man of only forty- 
six years. The qualities of greatness contrasted 
sharply with the pointlessness of his death and the 
apparently trivial motive that directed the assassin 
to contrive it. And the entry of apparently under- 
world characters onto the scene, to say nothing of 
an array of Texas law enforcers who might have 
been cast in an inverted Mack Sennett movie, could 
only inspire, in any reasonable observer, emotions 
of outräge and disgust. 

In this drama, we see a gamut of psychological 
Problems being run. Supposing Lee Harvey was the 
assassin, what quirk of mind might have led him to 
such a shocking act? Was he deranged? According 
to his mother—‘a mother in history,” as she has 
tagged herself—he was not. As she described her 
son (as taped by Jean Stafford): 


He had a stamp collection - .. and he loved to play 
Monopoly which is a thinking game. So was 
stamps. He had a stamp collection. He loved to 
play chess, he was a very good chess player. And 
anything like that. So he was really a very busy 
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little boy, and | don’t see anything abnormal abou 
any part of his life [Stafford, 1965, p. 19]. 


Had he, in Mrs. Oswald's eyes, done on 
bad? Apparently she did not think so. On the 
contrary, she regarded him as an “unsung here 
who had made a major contribution to history ye 
petitioned to have her son buried at Arlington, in st 
same cemetery where the victim was laid to re a 
This seems a strange point of view to many en 
Was the alleged assassin's mother also a ae 
from the normal? And, if so, did she impart rel 
viancy to her son through training or through 
heritage of genes she had passed on to him? wi 

There are many similar problems of a psycho me 
ical nature that could be explored. All of nn 
relate to the makeup of human personality, its 4 
mation by learning and by biological factors, rie 
the way it is reflected in particular kinds of behav! “dl 

There are other, more sociological kinds of Sth 
tions highlighted by the Kennedy assassina ar 
questions about which people have wondered. Re 
example, it has been asserted by some that suc is 
event could have occurred only in Dallas, ye: 
climate of antagonism to the Kennedy adatni 5 
tation, its dislike of his civil rights programs, an in 
distrust of “Northerners.'” Is there any truth = 
this? Can a whole city in any sense be held ern 
sible for the action of one of its members? extent 
the assassin merely the focusing point of a viO ioe 
social force? And how is it that many people š 
besides Mrs. Oswald—perceived Lee Harvey not a 
a villain or a madman but as a saint? What is it ð 
society that allows people to view the same event $ 
differently? . 
` The field of psychology is devoted to analyzing 
just such problems. It is about people: how they 
think, how they learn, create, and remember; how 
they are alike and how they are different; how they 
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relate to each other, why they love and why they 
hate, why thy marry, why they go to war; why some 
of them are Leonardos and Mozarts, why others are 
Neros and Hitlers, why the extraordinary person is 
the extraordinary person, and, especially, why the 
ordinary person is the ordinary person. 

Every reader of this book will perhaps have his 
special problem and his special interest. Some, 
probably, will wonder sadly why they are not as 
popular as they might wish to be—why other people 
do not seek them out and surround them at parties. 
Others may worry because they feel they cannot 
think quickly and remember adequately. And still 
others who have a close friend—or, even more, 
those who are married—may wonder what it is that 
makes the moments of magic or of disaster occur 
so commonly between two persons who see a great 
deal of each other. 

All these are problems to whose solution psychol- 
ogy is directed. They are partly practical, but they 
are also basic issues in the sense that perhaps all 
of-us who contemplate them do so not merely in 
order to find quick and easy solutions but rather 
because we find them to be of such interest in 
themselves that we can hardly avoid having a deep 
concern and curiosity about them. Long ago, 
Aristotle, the great Greek philosopher and student 
of Plato, asserted that man, by nature, desires to 
know, and a thinker of the eighteenth century, Alex- 
ander Pope, said that the proper study of mankind 
is man. 

This book is dedicated to these assertions. As 
people, our natural curiosity and wonder starts with 
ourselves and gradually extends to the world around 
us. With ourselves as the subjects for our study, 
we do not need the impulsion of utility to spur us 
on to try to discover the rules by which we operate. 
For most of us, the contemplation and management 
of our own lives evoke our primary interest. 

How shall we go about this task? In attempting 
to find the solution to any problem, order and dis- 
cipline and the past are needed. Not all of us can 
think logically and directively, and few of us are so 
original and creative that the problems about hu- 
man behavior that we consider and the provisional 
solutions that we reach about them have not been 
thought of and reached before by other ge 

reat and small, who preceded us in history. e 
=e does have its uses. And as Santayana, the 
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Harvard philosopher and aesthetician, once said, 
those who do not know the past are condemned to 
live it again. - 
In this book we will make extensive reference to 
the past, that is, to the historical development of 
ideas in psychology and to the cultural setting from 
which they emerged. The reason is that, in our 
opinion, history is much more important to psychol- 
ogy than it is to other fields of science, especially, 
for example, physics, in which being up to date is 
of much greater importance than perusal of the _ 
past. Occasionally in physics there occurs a major 
shift in direction—a breakthrough such as those 


made by Newton or Copernicus or Einstein; but by - 


and large, progress in the field is linear and sequen- 
tial. Psychology, perhaps because it is a young 
science, perhaps because it has a character rad- 
ically different from physics, does not move forward 
in the same way. As in literature and philosophy, 


the array of ideas built up in the past, by being -` 


looked at again and again, may yield to us fresh 
insights that have a value and relevance to the con- 
temporary scene. A Princeton psychologist, Julian 
Jaynes, has dramatized the differences as follows: 


Physics is like a mountain: roped together by a 

common asceticism of mathematical method, the | 

upward direction, through blizzard, mist or searing 
sun, is always certain, though the paths are not. 

The problem of each new generation is easy: rope 

on, test the pitons, follow the leader, look for bet- 

ter lay-backs and footholds to the heights. A- 

source book in its history is a simple and inspiring 

matter; it is ledge to ledge upward.... 

Psychology is so different!...it is less like a 
mountain than a huge entangled forest in full shin- 
ing summer, so easy to walk through on certain 
levels, that anyone can and everyone does. The 
student's problem is a frantic one: he must shift 
for himself. It is directions he is looking for, not 
height. And the direction out of the forest is 
unknown, perhaps non-existent, nor is it even 
certain that that is what he is meant to do [Jaynes, 
1966, p. 94]. 

This book is intended to help the student of psy- 
chology find such directions. The authors feel 
strongly that this can best be accomplished by dem- 
onstrating how ideas in the past have gradually un- 
folded into current theorizing and experimentation, 
In this way -we hope to be better able to present a 
true picture of what psychology is like. 


‘CHAPTER 1 


THE NATURE OF PSYCHOLOGY 


The purpose of this book is to present the basic 
_ ideas and facts of modern scientific psychology. In 
doing this, we will give priority to an examination 
of the ideas or theoretical conceptions that influence 
the way psychologists work and that guide their 
choice of what kinds of facts to look for and how 
to look for them. Behind every psychological study 
lie certain assumptions about the nature of behavior 
and what aspects of it are important to study. 
Sometimes these assumptions are quite explicit; at 
other times, they are only implicit. A decision re- 
garding what is worth examining experimentally may 
‘be made on the basis of largely personal motives, 
or it may be made on the basis of a judgment that 
it would add to and enlarge on some particular body 
of ideas shared by others working in the field. 
Because psychology has such an immediate rel- 
evance to human affairs, it is much more likely than 
the other sciences to be understood at only a very 
superficial level, or, in other words, to be misunder- 
stood. Because we observe the behavior of other 
people every day of our lives, it is easy for us to 
convince ourselves that we can understand it per- 
fectly. Misconceptions are further reinforced by 
- the many aphorisms and proverbs handed down 
from generation to generation. For example, we 
are told, “Too many cooks spoil the broth,” a 
phrase which implies a negative relationship be- 
tween size of a group and its efficiency. On the 
other hand, an almost contrary notion is contained 
in the proverb “More hands make light work.” 
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Popular psychology is represented by a multitude 
of such neat and simple assertions. It is conse- 
quently a good deal harder for the psychologist 
for scientists in other fields to face his subjec 
matter objectively and without prejudice. 

In the ensuing chapters, therefore, we will attempt 
to make explicit the basic premises that comprise 
different theoretical approaches to the study of psy” 
chology and that constitute the reasons for Haie 
certain experiments. Let us first discuss the natur 
of the field, its methodology, and its relationship to 
other disciplines. 


DEFINITION OF PSYCHOLOGY 


Our first task is to define psychology, that is to 
say, to delineate the subject matter of the field, an 
to describe the methodology it characteristically os 
ploys. Like many disciplines, psychology has En 
origin with the ancient Greeks. Plato and Aristo 2 
for example, about the fourth century B.C., W 
treatises on human psychology which they regarde 
as the study of the soul. In fact, this is what the 
word meant in its original Greek form (payee 
logos). Today, psychology is usually defined as oe 
science of the behavior of man and lower anima a 
Since all parts of this definition are important, eac 
will be discussed separately in detail. 


Psychology as a Science a 
A science may most simply be defined as a SYS 


tematic collection of empirical facts. It is never 
merely a collection of facts, but rather of facts 
which are integrated or ordered systematically in 
some way. This ordering, or organizing, function 
of science is its theoretical aspect. The empirical 
aspect of science concerns the gathering of those 
facts or data that theory has designated as im- 
portant. The number of "facts" that might be 
gathered is infinite. Science must therefore set out 
some criteria that allow a restriction of our choice 
to practical limits. We must decide first what to 
look at and next how to look at it. The scientist 
does this by formulating a theory. Thus in a sense 
a theory is simply the rationalized decision as to 
what will be looked at and how to look. It is the 
actual looking that constitutes an experiment. An 
experiment is a special kind of experience—as 
Ronald Fisher has called it, “experience carefully 
planned in advance and designed to form a secure 
basis for new knowledge” [Fisher, 1937]. In an 
experiment, the scientist simply observes reality, not 
haphazardly, but in a manner he has so planned 
that he can be certain of observing what he wishes 
to observe and of being able to relate that particular 
observation to previous observations. A histol- 
ogist's observation of a section of brain tissue is an 
experiment, at least in a very broad sense. The 
measurement of the activity level of rats following 
the administration of a drug (e.g., a tranquilizer) 
is similarly an experiment. 

In such cases, the scientist, in order to interpret 
what he sees, must also observe a control group, 
that is, another group of animals which has not 
been given the drug and which is then observed 
under identical conditions. Without such a com- 
parison, the experiment can yield only limited and 
ambiguous information. In the first experiment 
with the brain section, the same applies, though in 
a more subtle fashion. Suppose the histologist 
finds that a section taken from the visual centers of 
the brain has so many cells of a certain kind per 
cubic centimeter. What could make this observa- 
tion significant would be if tissue from a different 
part, for example, the auditory centers, were known 
to have a different number or kind of cells. This 
other section supplies the control in the sense of 
telling us what is unique about the first observa- 


tion. . 
The crucial point is that no inference can be made 
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from an experiment unless an exact comparison can 
be made between one observation in which a special 
condition is present and another observation in 
which the same condition is absent. This is the 
essence of scientific experiment and is well summed 
up in the dictum of the philosopher John Stuart - 
Mill (1893) that to know “A” we must know 
“Not-A.'' To know the effects of a drug on activity, 
we must know what activity is like with no drugs. 

At an even more abstract level, this is a principle 
broadly embodied in the philosophy of Hegel. Ac- 
cording to his principle of dialectic, the isolated 
thought, fact, or individual thesis achieves full real- 
ization only by being contrasted with its own nega- 
tion (antithesis). Out of the conjunction of thesis 
and antithesis comes synthesis. On a common- 
sense level, we might say this: the average Amer- 
ican sees ro significance in the fact that most men 
go to work and most women mind the children at 
home. Only when this behavior is seen in contrast 
to the habits of another culture—the Tchambuli, for 
example, in which women ‘work and men follow 
supposedly “feminine” pursuits—does it assume 
some significance and importance. ‚What is usual 
is often unusual or interesting when, viewed in a 
broader frame of reference. Indeed: ıt is perhaps 
the main purpose of higher education’ to confront 
the student with ideas and points of view that con- 
trast with those he is used to, so that he may:better 
understand his accepted values. 

The procedure of isolating our observations by 
planning so that we may make inferences from them ` 
marks psychology as a science. Common sense, 
with which psychology is often loosely identified by 
the layman and even by other scientists, does not 
involve controlled observations, and, as a conse- ` 
quence, its inferences are often wrong, even though 
its observations may be correct. The old notion 
that all redheaded people have a fiery temper, for 
example, is probably not true. The idea is not in- 
trinsically ridiculous, however, since morphological 
characteristics, such as body build, do, in fact, 
often relate to personality traits. But it is a con- 
clusion that has been drawn without regard to 
proper control groups, that is, groups not having 
red hair, observed for amount of temper under 
similar conditions, in relation to the redheaded 
group. 

Though often inaccurate, however, common sense 


cannot be lightly dismissed. Many of the aphorisms 
and maxims handed down to us by cultural tradition 
are the results of observations which at least loosely 
involve control groups. Such a proverb, for ex- 
ample, as “Blood will tell” does, as we shall see 
later, turn out to be true. Heredity is important in 
the determination of physical and psychological 
characters. People presumably reached this con- 
clusion by noting that children's behavior was more 
like that of their real parents than was the behavior 
of other children (e.g., foster children) reared in 
approximately the same environment. Broadly 
speaking, there is often a difference only of degree 
between such an observation and a formal experi- 
mental one carried out under highly controlled con- 
ditions. 

Consequently, we may expect to find that fre- 
quently commonsense conclusions do actually agree 
with those of science. Often they do not, but the 
amount of agreement is sufficient to make us wary 
of deliberate attempts in psychology to ‘‘disprove 
the obvious.” Being esoteric has no intrinsic value. 
On the contrary, in any area of science it is often 
the most obvious propositions that turn out to be 
the most fruitful in making scientific progress. It 
is clear that objects fall to the ground, but it took 
Newton to realize the vast significance of this sim- 
ple and obvious fact and to develop the enormous 
theoretical potentialities implicit in it. In psychol- 
ogy, we often deal directly with what seems obvious, 
since we are working on a subject matter that is so 
dominant in human experience. This fact is neither 
good nor bad in itself. What counts is how we 
use what is obvious in constructing a logical and 
coherent picture of behavior. We can do this only 
“by ignoring common sense, neither affirming nor 
denying it, and working strictly according to the 
rules of science and logic. Whitehead has put the 
matter aptly. He says: 


... Science is rooted in what | have just called the 
whole apparatus of commonsense thought. That 
is the datum from which it starts, and to which it 
must recur. We may speculate, if it amuses us, on 
other beings in other planets who have arranged 
analogous experiences according to an entirely 
different conceptual code—namely, who have di- 
rected their attention to different relations between 
their various experiences, But the task is too com- 
plex, too gigantic, to be revised in its main out- 


lines. You may polish up common sense, you may 
contradict it in detail, you may surprise it. But 
ultimately your whole task is to satisfy it [White- 
head, 1929, pp. 159-160]. 


The Meaning of Behavior 


The datum of scientific psychology, it has been 
stated, is behavior. This is not as simple as it 
sounds. In the first place, there are many levels 
of behavior, ranging from the simple, stereotyped 
movements of the amoeba to the complex and 
variable dynamics of a student trying to pass an 
examination, from the twitch of a single muscle 
fiber to the progress of a businessman seeking a 
corporation vice-presidency. How do we properly 
limit the boundaries of the subject matter so as to 
present some kind of unified front? Should we 
study only human behavior and exclude that of 
animals? Should we include physiological processes 
or restrict ourselves only to acts or movements? 

There is no simple solution to this problem. 
Many levels of behavior are studied by psychol- 
ogists. Some prefer to work at very microscople 
levels and to look, for example, at neural processes 
in the brain; others prefer to examine more macro- 
scopic acts such as the running of an animal to 
food down a straightway; while still others like to 
study even more macroscopic behavior, such as the 
complex reactions of a person to his social milieu. 
All these approaches have contributions to make, 
and none is intrinsically more scientific than an- 
other. Without exception, they all have this in com- 
mon: they study the acts or movements of an or 
ganism, insofar as these acts or movements bear 
some relation to the whole organism or to some 
general organismic state. A physiologist may be 
interested in a muscle twitch per se, just to learn 
about muscles—a perfectly legitimate interest. A 
psychologist, however, would be interested in a 
muscle twitch only insofar as it related to a learning 
process, an emotional state, or some other such 
variable. The phrase ‘whole organism," it must 
be admitted, is difficult to define theoretically, and 
the differences between the operations of the phys- 
iologist and those of the psychologist often seem 
very slight. In practice, the distinction is usually 
clearer, and we need not attempt to examine it any 
more closely at this time. If psychology sometimes 
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comes close to physiology or vice versa, it is prob- 
ably to the benefit of each. 

A second point of great importance is that acts 
or movements or behaviors are processes that are 
stretched out over time. They refer essentially to 
the changes in states of an organic system from 
one point in time to another. Psychology cannot 
really ask questions about the structure of behavior 
as physics asks about the structure of matter or of 
an atom. Rather, it asks about the changes that 
have occurred in an organism over time. For ex- 
ample, we expose a person to a poem once and 
find he recalls a tenth of it. We expose him to it 
six more times and find he recalls all of it. His 
behavior has changed, in other words, and it is in 
such a change that psychology is primarily inter- 
ested. Similarly, if we give two persons a prob- 
lem—for example, an intelligence test item—and 
ask them to solve it, we may find that initially 
neither one can do so, but that at the end of five 
minutes one has emerged with the answer and the 
other has not. The difference between these two 
individuals in respect to their changes in state rep- 
resents the crucial problem for the psychologist. 
Another way of stating this is to say that psychology 
is concerned with the storage properties of or- 
ganisms as these are reflected in behavior. This 
brings us to the third point. 

Behavior itself is overt, but its causes may be 
hidden from direct observation. Such phenomena 
as thoughts, feelings, or emotions are unobserv- 
ables in themselves and are only inferred from 
some behavior actually observed. Nonetheless, 
they cannot be ignored by psychology. In fact, it is 
true that most psychologists are less interested in 
what is happening outside than in what is happening 
inside the organism. Certainly, behavior is the pri- 
mary datum. But it is those processes behind overt 
acts that really represent the main interest of most 
psychologists. For example, even in everyday life, 
it is not so much the thousands of different ways 
a person may express anger that are worth study- 
ing, but rather the nature and properties of the 
general underlying state which we call an emotion. 

In some ways, it is no more, true to say that a 
psychologist studies behavior primarily than it is to 
say that a physicist studies pointer readings or a 

ai ies flower colors and other morpho- 
geneticist studies ib : ee 
logical characteristics. Behavior, pointer ri gs, 
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and flower colors are all primary, immediate data 
and, as such, may be observed by anyone who cares 
to do so. They are public. But they represent only | 
the first step in the scientific endeavor. Having 
observed, we must order and organize the observ- 
ables by means of hypothesized concepts or dimen- 
sions which are usually, at least at first, themselves 
unobservable. Genes, the basic units of heredity, 
for example, have been very useful constructs to 
geneticists even though they have only recently been 
seen directly. The same applied not so long ago 
to the atoms and moelcules of physicists. So also 
with the “emotions,” “personality traits,” “habits,” 
and “cognitions” of psychologists. We do not see 
these directly but infer them from regularities in 
behavior. y 

In a limited sense, then, it is accurate to say that 
psychologists are interested in studying the mind 
so long as the term ‘‘mind” is taken to mean simply 
those inner processes hypothesized to explain the 
uniformities that underlie the outer behavior being 
observed. As will become clear in the following 
chapters, psychologists differ considerably in the 
extent to which they are willing to use hypothetical 
constructs. Psychoanalytic thinkers have used them 
freely. Others, such as behaviorists, have tended 
to use them sparingly and economically. 

A fourth point about behavior is that it varies in. 
type. Traditionally, it is common to think in terms 
of such categories as intelligence, temperament and 
emotion, learning, motivation, thinking and reason- — 
ing, creativity, and others. This is essentially a 
problem of taxonomy, or classification. Just as 
biology finds it essential to group individual animals 
into species, genera, and families, so psychology 
must also order different types of behavior into 
logical or meaningful categories. The classes men- 
tioned above are not necessarily the best we can 
find. Any one of them can be broken down further. 
For example, at a fairly broad or macroscopic level, 
we may designate many forms of behavior that re- 
late to a general dimension of intelligence: solving 
analogies, doing arithmetical problems, vocabulary, 
understanding word meanings, verbal fluency, ability 
to abstract, and others all may be regarded as fall- 
ing into this general category. Thus an important 
problem for the psychologist is that of deciding what 
are the basic categories of behavior that underlie 
the almost infinite number of particular acts of 


- which organisms are capable. One branch of psy- 
chology—factor analysis—as we shall see later 
(cf. Section Seven) has been directed mainly to this 
problem. 


Human and Animal Subjects 

The last part of the definition of psychology given 
earlier states that psychology studies both human 
beings and lower animals. It is essential at this 
point to explain the reasons for including Jower 
animals, since many people still find this surprising. 
They wonder why a psychologist should spend his 
time watching rats in a maze, for example, or ob- 
serving the social behavior of chickens, when there 
are so many pressing human problems that might 
be studied directly with more profit. 

One reason is the same one that explains why 
chemists and physicists carry out experiments in a 
highly abstract setting in a laboratory rather than 
in nature. They do this in order to be able to 
isolate the variables they wish to observe. All their 
complicated apparatus is used in an effort to sim- 
plify, since the simple is a much more fruitful 
starting point for discovering basic laws. Armed 
with such laws, we can then attempt to explain the 
complex. In the case of lower animals and man, 
the theory of evolution indicates rather strongly that 

_ at least some of the differences between higher and 
lower organisms are differences of degree only. 
Thus, any laws of behavior that can be established 
with, let us say, a cat or a rat should also hold for 

_ higher animals within limits set by additional com- 
plicating factors. This is not to say that the psy- 
chology of.a rat isin every way like that of a human 
being. There are many differences that cannot be 
glossed over. Nonetheless, there are enough sim- 
ilarities in respect to the way the rat develops, the 
way. it learns and explores, the structure of its 
nervous system, and its physiology that make it a 
feasible subject for psychologists to use. 

In addition to its greater simplicity, an animal like 
the rat has practical advantages. It is cheap to 
maintain, breeds quickly, and can be manipulated 
in ways. in which a human being cannot. Some- 
times, of course, a more complex species like the 
ee. or the dog will be more valuable; at other 
ln a very simple organism like the planarian, or 
a tm. Choice of what kind of animal we use 

epends on the type of problem being studied and 


the facilities that are available to the experimenter. 
The value of animal subjects for scientific research 
in general has been enormous. Most of genetics is 
founded on breeding experiments using the fruitfly. 
Much of our fundamental information about cancer 
has been learned through the study of mice. Psy- 
chology is certainly no exception to this rule. It is 
not that the psychologist is particularly an animal 
lover. Animals are merely one means by which he 
attempts to solve problems and to establish basic 
laws. 

Another important reason for studying animals 
lies simply in the fact that they are, in themselves; 
interesting and useful. It is by no means forbidden 
to the scientist to spend his life observing, let us 
say, gorillas just because this species fascinates 
him, any more than it is forbidden to the artist to 
reproduce on canvas his experience of the world. 
Furthermore, the animal kingdom represents a huge 
natural resource for man's use. We could hardly 
get along without the many domestic species We 
presently cultivate. Cattle, poultry, horses, sheep, 
and many others are of such economic value to us 
that the task of maintaining these optimally and 
extending their usage is of great importance. For 
example, it is likely that in the near future increas: 
ing attention will be given to the many species that 
occupy our oceans and lakes. Underwater farming 


may well become a highly developed ee 
fore very long, and this will make necessary a s ye 
or 


ough knowledge of the habits and behavi 
marine species. 


RELATION OF PSYCHOLOGY TO OTHER 
DISCIPLINES AND TO SOCIETY 


Psychology studies such a diversity of ‚problems 
that it is difficult to set exact limits indicating where 
it stops and where some other disciplines begin. A 
psychologist may, for example, be interested in 
studying artistic or creative behavior. If he does 
so, he will have to be familiar with art and art his- 
tory. Again, he may wish to investigate the way 
behavior traits are transmitted genetically from par- 
ent to offspring. To do this effectively, he must 
know something of biology and genetics. The psy- 
chologist today must have great versatility and, 
depending on the problem he wishes to study, be 
able to range into philosophy, biology, mathematics, 
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literature, and many other fields of knowledge. In 
this breadth that psychology possesses it has cer- 
tainly a beauty all its own; however, diversity by it- 
self can represent merely confusion if not properly 
ordered in some manner. We do not need to limit 
the scope of psychology in any way. We should, in 
fact, capitalize on it. But we must also recognize 
that the need for systematization is that much 
greater. To develop this theme more fully, we will 
examine the relations of psychology to particular 
disciplines. 


Psychology and Other Sciences u 

Properly speaking, psychology may be classified 
as one of the life sciences. It stands midway be- 
tween biology at one end of a continuum and so- 
ciology at the other end. This continuum relates 
roughly to the complexity dimension mentioned 
earlier in defining behavior. As it merges with biol- 
ogy, psychology focuses on the cellular, biochemical, 
or genetic determinants of behavior. As it merges 
with sociology, it comes to be concerned with be- 
havior as influenced by such factors as group mem- 
bership, cultural values, and other social variables. 
In the hypothetical center of the continuum, we find 
pure psychology, the study of behavior as such. It 
is not true that psychology is only a part of biology 
unless this field is taken in a very broad sense, nor 
is it valid to classify psychology exclusive'y as one 
of the social sciences, since it may study behavior 
without any direct reference to social variables. It 
extends into both areas and profits enormously by 
its association with them. But psychology is also a 
unique and autonomous discipline with which we 
can study such behaviors as learning, thinking, or 
emoting without reference to variables outside these 
processes themselves. f ; f 

As we have already indicated, this breadth is a 
feature of psychology that makes it particularly in- 
teresting, though equally one that makes difficult 
any attempt to achieve unity of method and ter- 
minology. We will discuss this point fully later on, 
since it is crucial to understanding the approach 
taken in this book. For the time being, we may 
simply note that psychologists work on many differ- 
ent kinds of problems, and there is no a priori 
reason to prefer one type of problem over another. 
The notion, fashionable among many lay and po 
fessional people, that the more microscopic the 
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units studied, the more “scientific'’ the investigation” 
has no logical validity. Validity, truth, and explan- 
atory power are not necessarily properties of the 
small. 

Particularly in respect to its methods, psychology 
also has relationships to physics and mathematics, 
just as do biology and physiology. Psychology bor- 
rows from the methods of physics and mathematics 
and also sometimes the ideas or models behind | 
these methods. The use of mathematical tech- — 
niques, especially statistics, is highly developed in 
psychology. In fact, it is usually impossible to - 
investigate a psychological problem adequately with- 
out knowledge of statistics. Results are seldom so 
clear-cut that absolute statements can be made. 
We must generally resort to qualified conclusions. 
Usually, individuals react to frustration by aggres- 
sion. Usually, individuals learn faster if they take 
rest periods. The adverb “usually” is expressed in 
science by means of probability values. Instead of 
“usually,” we may say, “The chances are only one 
in a thousand that an individual_will not react to 
frustration by aggression,” or "only one in a hun- 
dred that he will not learn faster with rest periods 
than without them.” As many thinkers have indi- 
cated, we live in an uncertain universe. Man and 
living organisms are certainly not exceptions to this 
rule. The use of probability statistics enables us, 
paradoxically, to state the degree of uncertainty with 
some certainty. k 

Similarly, some branches of the applied physical 
sciences, notably electrical engineering, are ex- 
tremely useful to psychologists. To obtain exact 
repeatable observations, the psychologist must fre- 
quently resort to the use of complex electrical 
equipment. For example, a problem may involve 
the relation between reading speed and number of 
eye movements. Obviously, while reading speed 
may be easily gauged with an ordinary stopwatch, 
the measurement of number of eye movements pre- 
sents a serious difficulty and can be done accurately 
only by means of special instrumentation. 

In the use of such techniques, it sometimes hap- 
pens that the investigator becomes a slave to a 
method. It is a human failing to become so en- 
amored of an elegant branch of mathematics one 
has mastered or so attached to a complex piece of 
machinery one has built that one may restrict one’s 
interest only to those problems that can be handled 


with these techniques. We must emphasize strongly 
-that the problem is much more important than the 
method. A very costly machine may give trivial 
results. As one psychologist has pointed out 
(Maslow, 1954), it is crucial that psychology be 
“problem-centered"’ rather than ‘‘means-centered"” 
if it is to make significant advances. It is ironic 
that psychology is often estimated as less scientific 
and less important than other sciences because its 
methods are not as sophisticated as those of other, 
better established disciplines. Certainly, its tech- 
niques are often crude and inexact, but this is be- 


' _ cause its problems are highly complex and often 


of first rank in importance. It is doubtful if we will 
Solve the pressing questions of war and peace by 
referral to physics or chemistry. This brings us to 
the next point. 

We have stated that psychology uses some of the 
methods of mathematics and physics. Directly and 
indirectly, they have also provided for psychology 
many ideas and theoretical models. A simple ex- 
ample is the recent approach to the study of brain 
Processes in terms of electronic computers. A 
brain is not exactly the same as an electronic com- 
puter, of course, but the two do have enough 
Properties in common so that our knowledge of the 
One can aid our knowledge of the other. Similarly, 
the concept of field force in psychology is borrowed 
from the concept of electrical field in physics. Many 
other examples could be given, some of which will 
appear in later chapters. Of course, psychology 
should be cautious about ideas taken from other 
sciences, particularly the physical sciences. In- 
Organic matter is not the same as organic, and the 
differences are as important as the similarities. It 
is necessary to assess carefully the merits and use- 
fulness of theoretical models drawn from other 
fields before using them. Their premature applica- 
tion can often lead the researcher up blind alleys. 


Psychology, Philosophy, and the Humanities 

Not very long ago, most psychology departments 
were not autonomous but were simply subdivisions 
of philosophy departments. This is still true in 
Some universities and colleges. The reason for this 
tie with philosophy lies partly in the history and 
Partly in the nature of psychology. As indicated at 
the beginning of the chapter, psychology was, for 
ancient Greek and medieval thinkers, the study of 
the soul. After René Descartes’ equation of soul 


with thought in the seventeenth century, it came to 
be regarded as the study of mind. The British 
empiricist philosophers, such as Locke, Mill, Berke- 
ley, and Hume, were essentially psychologists in the 
sense that they directed their main efforts to de- 
scribing introspectively—that is, empirically—mind, 
or the process of knowing. Both idealism and 
phenomenology (the study of the world as it is per- 
ceived by man) were further expressions of the 
same trend in philosophy and, in effect, set the 
stage for the laboratory psychology of Germany in 
the late nineteenth century. With such a history, 
psychology came to be out of step with the other 
sciences, which had taken matter rather than mind 
as a Starting point. 

Finding themselves thus on the wrong side of the 
fence, as it were, as the result of an unfortunate 
historical accident, many psychologists reacted late 
but vigorously, rejected traditional philosophy, and 
identified with the extreme wing of scientific pos- 
itivism. In such a reaction, they perhaps went too 
far. Psychology does not need to be ultrascientific 
and to emulate physics or chemistry. Just as it can 
capitalize on its diversity of ‘subject matter, so also 
can psychology capitalize on its intimate connec 
tions with philosophy. Ideas, if properly articulated, 
do have consequences. The most recondite notions 
of philosophy can be often explicated into science 
and even eventually into popular thought. Some of 
the most important advances in science have come 
from scientists who have grasped such ideas IN 
their full implications. A 

Much the same applies as far as psychology $ 
relationship to the other branches of the human- 
ities—art, literature, and history. As a science 
dealing with the nature of man, psychology has 
much to offer the humanities. Likewise, the hu- 
manities in turn can suggest to psychology interest- 
ing hypotheses about human behavior. Again, they 
should never be confused. The penetrating intul- 
tions of a Dostoevski or a Shakespeare have no 
scientific value as such, and of course, were ‚never 
intended to have any. They may, however, point UP 
the limitations of those ideas being used by the 
psychologist and may even be taken as starting 
points for new systematic approaches to the scien- 
tific study of man. 

It is worth noting that in the close relation it bears 
to humanities, psychology has a unique position 
among the sciences and because of this it also may 
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be better suited to close the ~‘gap’’ between scien- 
tists and humanists. One psychologist, Sigmund 
Koch, in 1961 made a strong case for such a 
“bridge function" of psychology and the behavioral 
sciences. Of all the disciplines man has delineated, 
perhaps psychology most of all attempts to ask the 
large, important, and epic questions and to answer 
them in a precise empirical way. Such questions 
relate immediately to psychology and the behavioral 
sciences. 


Psychology and Life 

What we have just said does not mean that psy- 
chology should be tied to the practical. Science, 
by its very nature, must proceed without regard to 
the “here and now” character that defines the use- 
ful. What is useful to us may not be useful to 
others. What is useful today may not be useful 
tomorrow. To choose only problems whose solution 
will be useful is to follow far too narrow a course. 
Ideas and theories and not the demands of the mo- 
ment should dictate the direction of pure scientific 
endeavor. It is true that the need of society can 
hasten the progress of research, but it cannot start 
it if the scientific ideas are not already there. If 
necessity is the mother of invention, scientific the- 
ory is the father. A good example in psychology is 
given by the rapid development in the field of 
mental testing in the United States to meet the 
demands of selective service in World War |. At 
this time, it became necessary to obtain quickly 
efficient means of predicting the abilities of men. 
The need was met by numerous psychologists who 
directed their efforts to the problem. But these 
efforts were effective only because of the theoretical 
advances already made in this branch of psychology 
previous to the war. Applied science is precisely 
an application to a local problem of the theoretical 
principles in science achieved in an independent 
manner. Without such principles, no useful appli- 
cation is possible. Poincaré, in The Foundations of 
Science, has expressed this point of view succinctly: 


One need only open one’s eyes to see that the con- 
s of industry which have enriched so many 
practical men would never have seen the light if 
those practical men alone had existed, and if they 
had not been preceded by unselfish devotees who 
ied poor, who never thought of utility and yet had 
ta other than caprice [Poincaré, 1913, 


p. 363]. 


quest: 


11 THE NATURE OF PSYCHOLOGY 


Not utility, not caprice guides the scientist. He 
can be guided only by the structure of scientific 
thought built up gradually through the years. This 
is not a counsel of pessimism. Science, even when 
proceeding in apparently useless ways, often turns 
out to be useful. Sir Alexander Fleming's observa- 
tions of bread mold gave us penicillin. Einstein's 
theory of relativity gave us atomic power. The 
isolation of radium by the Curies gave us x-ray. 
It is difficult to predict the practical implications 
that an apparently impractical observation may 
have. All we can do is put faith in science and 
basic research. One fundamental discovery may 
produce a thousand useful applications. F 

All that has been said above applies to psychology ._ 
just as it does to the other sciences. Human be- 
havior and social problems are experienced so im- 
mediately by the layman that he finds it difficult to 
envisage a discipline dealing with this same be- 
havior but independently of the practical questions 
which he considers important. As we observed be- 
fore, psychology as a science proceeds apart from 
common sense. Similarly, as a pure science it can 
ignore the practical while still having faith that its 
basic findings will eventually bring many practical 
benefits to society. The psychologist is quite justi- 
fied if he attempts to discover the basic laws of 
learning by observing not human beings in the 
classroom but rats in the laboratory. He is not be- 
ing perverse. He is merely following the usual path 
of science, 

As it turns out, the kinds of research in psychol- 
ogy (and in all science) and the kinds of problems 
considered important by society do coincide to a 
great degree, although they may often.seem remote 
from each other. The reason for this lies simply in. 
the fact that the points of view of science and of 
Practical society are derived from the same broad 
philosophic premises. In the United States, for 
example, a philosophy that stressed the value of the 
individual and the importance of the useful not only 
oriented psychology to do research on mental test- 
ing (individual differences) and learning but also 
produced a political and social climate that would 
consider the solutions to such problems useful. 
Similarly, the growing humanism of the late nine- 
teenth century and early twentieth century produced 
research on mental illness as well as a society that 
thought this to be useful. Consequently, we need 
not worry too much about the supposed “ivory 


tower” quality of science. Even in some of its 
‘most obscure activities, it is often still working in 
parallel to the rest of society. 

At the same time, much of psychological research 
‘is directedly oriented to practical problems. Ex- 
amples 1-1 and 1-2 are of such a character. Note, 
however, that each of them involves standard pro- 
cedures and concepts that are already well estab- 
lished in the discipline. 


Example 1-1 Psychological causes and effect of 
television viewing (Maccoby, 1954) 


The discovery of television and the realization of 
its tremendous potential as a social force for good 
or evil have led thoughtful people to wonder about 
some of the consequences of excessive or even 
moderate television viewing, particularly on children. 
Many parents among the more educated classes 
think it necessary to ration the number of shows 
their children may watch, on the reasonable as- 


sumption that too much exposure to the "idiot . 


box,” with its thousands of platitudinous commer- 
cial messages and prosaic plots, will produce pas- 
sivity, loss of initiative, and a general brainwashing. 
Such parents often have a contempt for those fam- 
ilies who spend many of their leisure hours glued 
to their sets and attribute tu them a lack of in- 
telligence and sheeplike personality characteristics. 
We thus have generated two essential hypotheses 
capable of test, the first dealing with the deleterious 
effects of television watching, the second with the 
already extant personality structure of those who 
tend to watch a great deal. 

Many psychologists have worked on these prob- 
lems. The usual method has been to try to contrast 
children who watch a great deal with those who 
“watch a little, not only in respect to the personality 
characteristics that presumably are initially respon- 
sible for this difference, but also in respect to the 
outcomes of differential watching time when initial 
differences are equated or held constant. It should 
be emphasized that there are many problems in this 
kind of research. Television viewing is apt to be 
correlated with many other factors, and it may often 
be these that produce some difference. For ex- 
ample, it might be that permissive rearing condi- 
tions go with a higher rate of viewing. Were some 
ass to be found between high-viewing and 

-viewing children, these might be due primarily 
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Table 1-1 Relation between amount of time spent 
viewing television and parental disciplinary practices 
bear ee a a El 


Upper- Upper- 
middle lower 
class, hr class, hr 
per day per day 
Level of obedience 
demanded: 
Low 1:2 1.6 
Moderate 1.4 1.7 
Very high 1.6 1.6 
Extent of use of physical 
punishment (e.g., 
spanking): 
Seldom or never 1.2 1.5 
Occasional 1.4 1.5 
Fairly often 1.4 17 
Often 1.5 1.8 
Mother-child affectional 
relationship: 
Extremely warm 141 12. 
Quite warm 1.4 1.7 
Matter-of-fact 1.4 1.5 
Cold 1.6 1.7 


to parental rearing practices rather than to amount 
of viewing. In the studies that have been done, 
most of these kinds of loopholes have been con 
trolled. i 

One well-known study was done by Eleanor Mac 
coby (1954). Her purpose was to provide some 
answers as to why children watch television IN a 
first place—a very large and important question. 
this end, she interviewed in the greater Boston area 
about four hundred mothers, each of whom had a 
child in kindergarten (about 51⁄2 years old). She 
rated mothers according to the severity of the an 
cipline they imposed on their children and obtaine 
an estimate of the number of hours each child en- 
gaged in viewing television. A sample of her results 
is shown in Table 1-1. 

At least two important conclusions can be drawn 
from these results. First, it is clear that the upper 
middle-class children who come from good ease 
and professional homes watch less than aon 
lower-class children from skilled or semiskille 
workers’ families. | Secondly, within the upper 
middle-class homes only, there does appear to be a 
definite relation between severity of discipline an 
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amount of television viewing. This would suggest 
that television is used by the child as a means of 
escape from a rather unpleasant and frustrating 
kind of existence. Such a solution might be ex- 
pected, in turn, to aggravate the problems rather 
than to solve them. This possibility is given some 
credence by data obtained in another large-scale 
study in England (Himmelweit, Oppenheim, & Vince, 
1958). A comparison made between adolescent 
girls whose families had television and those whose 
families did not showed that the former were much 
more anxious than the latter about their competence 
to deal with the problems of adulthood, such as 
leaving home, marriage, and work. Suitable con- 
trols indicated that these effects were not simply 
correlated with some family factors that resulted in 
buying a television set independently of watching 
it but were apparently a direct result of viewing 
programs that typically emphasized the difficulties 
of adult life. 


The conclusions we have presented are only a 
few of those arrived at by researchers on the causes 
and effects of television viewing. They illustrate, 
however, what can be done by applying research 
methods in this field. Important practical problems 
continually crop UP in any society, and many of 
these can be examined only by the techniques of 
the behavioral scientist. Let us look at another ex- 
ample in a totally different area. 


Example 1-2 Sonar in the blind (Supa, Cotzin, & 


Dallenbach, 1944) 

One of the greatest problems with which blind 
people must deal is moving in space and avoiding 
obstacles. A striking fact is that some individuals 
can do this better than others, some so well, in fact, 
that they give the impression of having some kind 
of extravisual sense—sometimes called ‘‘facial vi- 
"that enables them somehow to “see” things 
Donald Griffin, a Harvard biologist 
great deal of work on “sonar” 

in bats and other animals and has written 
Se nelle books on the subject (1958, 1959), 
cites (1958) a description of the remarkable skill 
of one blind individual as given by his physician in 


1909. 


Martin was a native of 
blind for nine years. 


sion 
in their path. 
who has done a 


New York City and had been 
He was of a fearless and 
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impetuous disposition, and went about over the city 
without a guide. He passed up, down, and across 
great thoroughfares frequently and only a few times 
collided with a bicycle, which vehicle he detested. 
| was with him on occasions when | marvelled at the 
perfect freedom with which he walked crowded 
streets, showing not the slightest timidity, and 
requiring no aid whatever from me... - 

| was amazed to see him cross Broadway at 14th 
Street with perfect ease, and imagine my astonish- 
ment when he shied around some timbers which 
had been set up across the sidewalk to prop the 
wall of a building undergeing repairs. He got on 
and off street cars without betraying his blindness. 
He used no cane, nor did he feel his way with his 
hands. Had | not known that he was actually 
blind, | would have thought that he was feigning. 

| asked him how he knew his way and avoided 
collisions, and he invariably told me that he did. 
not know. He seemed to be guided by what | 
shall term miraculous instinct superinduced by a 
subconscious mental condition. 


Such cases as this have been noted by many 
other writers well before the twentieth century, one 
of the first being Diderot in 1749. Various theories 
have been suggested to account for the phenom- 
enon, including touch, temperature sensation, a 
“sixth” sense, and even the existence of little 
“eyes” under the skin. The major explanation, 
however, has been in terms of hearing. This was 
given added cogency because of the extensive work 
being done on echolocation in bats, starting with 
Spallanzani's experiments in 1793. 

Not until 1940, however, were any really decisive 
conclusions reached, when a blind graduate student 
of K. M. Dallenbach at Cornell started with a normal 
colleague to work on the problem. These two stu- 
dents, Supa and Cotzin (Supa, Cotzin, & Dallen- 
bach, 1944), used two blindfolded normal subjects 
and two blind subjects—one of whom was one of 
the experimenters—in a series of ten studies. 
Their basic procedure was to require their subjects 
to walk, one at a time, along a 60-foot hallway into 
which had been introduced at randomly chosen 
points a large fiberboard screen. It was the task 
of all subjects to report when they tirst detected the 
screen. The task was performed under normal con- 
ditions initially, a variety of modifications being 
gradually introduced to refine the conclusions. 

Basically, they found that all four subjects could 


tell where the obstacle was at some distance away, 
this being greater for the two blind individuals than 
for the two blindfolded normal subjects. The for- 
mer never ran into the screen, and they were able 
to sense its presence, in one case from as far as 
18 feet away. The normal individuals, on the other 
hand, repeatedly ran into the obstacle during the 
initial series of trials but eventually learned to do so 
infrequently. These results are shown in Table 1-2. 

The other experiments showed that stimulation of 
the face or exposed areas by air currents or sound 
waves was not important but that aural stimulation 
was crucial. Furthermore, high-frequency pitch 
(about 10,000 cps) rather than loudness changes 
were responsible for the detection of obstacles. 
These interesting findings have recently been con- 
firmed and extended by Rice (1967), who has shown 
that blind people can discriminate even between ob- 
jects of different shapes or sizes by means of self- 
generated sounds. Apparently man is not so very 
far away from bats and porpoises in his skill with 
sonar sensing. 

The practical importance of such work is obvious. 
Armed with facts of the kind outlined, we can turn 
our efforts to itiproving this skill of obstacle detec- 
tion in the blind by means of both training and 
mechanical amplifying devices. Some possibilities 
are discussed by Griffin (1958). 


Our two examples should demonstrate to the 
reader something of the way in which the behavioral 
sciences have useful and sometimes unusual appli- 
cations to everyday life. Psychology is used in 
numerous other ways. Industry and business make 
use of ability and aptitude tests to screen and select 
personnel and questionnaire and interview methods 
to aid them in market research. Mental hospitals 
today almost always employ a staff of trained clin- 
ical psychologists to aid in research on mental ill- 
ness and in its diagnosis and treatment. Especially 
in wartime, the military has made intensive use of 
psychologists to try to answer such questions as, 
When is propaganda most effective? How do ru- 
mors spread? Under what conditions is an enemy 
combat unit most likely to surrender? 

Having discussed the definition and scope of psy- 
chology, we turn to a discussion of its present in- 
tellectual structure as a discipline. 


Table 1-2 Perception of obstacles by two blind sub- 
jects and two blindfolded normal subjects (Supa, 


Cotzin, & Dallenbach, 1944) 
pe S N mn nee 


Blind subjects Normal subjects 


E. S. M. S. P. C. J Ds 
Series 1: 
p* 18.04 6.36 2.12 0.98 
At 0.52 0.54 0.56 0.56 
Ri (0) (0) 15 19 
Series 2: 
P* = 6.08 2.58 0.93 
At = 0.56 0.68 0.77 
Ri _ (0) 6 1 


IM u Mn SE eee 

° P = distance of screen when first perceived. 

t A = appraisal of where screen was without actuall 
ing it. 

+R = running into wall. 


y touch- 


THE PRESENT STATUS OF PSYCHOLOGY 

e have indicated 
e, the 
d its 
In 


In the foregoing discussions, w : 
the general nature of psychology as a scienc 
character of the subject matter it studies, an 
broad relations to other fields of human activity. 
the remainder of this chapter, we will attempt 6 
analyze psychology more deeply, especially in ea 
of its unique features, and show the main direction 
it now appears to be taking. 

Historically, psychology started out as a of 
of philosophy—mental philosophy, or the study A 
mind. In 1879, the first laboratory of RN 
scientific psychology was founded by Wilhelm ie 
at Leipzig in Germany. Like his forerunners, Wun i 
studied mind, or, more narrowly, consciousness, ign 
in an experimental, or inductive, rather than 
philosophic, or deductive, way. The special ya 
nique he used was introspection—not, however, a 
casual variety all of us engage in now and then, ied 
a very exacting kind of introspection which ca 2 
for a high degree of training. It may sound senie 
to think of anyone's regarding such a technique He 
strictly scientific or empirical, but Wundt did. isk 
thought of introspection much as an gol 
studying a section of tissue might think of his 12 . 
scope. Just as the anatomist, by his special instru 
ment, could come to describe the minute siuen 
of tissue, so the psychologist might, with his specia 
method, Wundt felt, come to describe the structure 


branch 
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and dimensions of consciousness under various con- 
ditions. 

Whatever its merits—and it has some as a means 
of formulating hypotheses—introspection failed, 
simply because the information it yielded was not 
public information. If one researcher claimed his 
consciousness was made up of four main parts, no 
one could definitely say his observations were right 
or wrong. Only he could look into his own mind. 
Because of this ambiguity of method, many differ- 
ences of opinion arose, and around each a school" 
of psychology was formed. For this reason, the 
psychology of this period is often referred to as the 
“old schools" psychology. Each school had its own 
faithful adherents, and each thought it had the 
absolute truth. Some time later, just after the turn 
of the century, several major developments took 
place. In Germany and in Austria, Gestalt psychol- 
ogy and psychoanalysis started; in France and Eng- 
land the study of individual differences and testing 
gained momentum; in the United States behaviorism 
became popular; and in the U.S.S.R. Pavlovian psy- 
chology arose. Although these systems to a large 
extent were in agreement in that each studied dif- 
ferent aspects of behavior, there was and still is 
some competition among them. 

This situation tends to have one of two results: 
As one alternative, we find that many psychologists 
prefer to affiliate themselves closely with a single 
approach. Thus one may bea behaviorist, a Gestalt 
psychologist, or a Freudian and confine one’s the- 
| and empirical activities to the framework 
provided by that system. Such a position is not too 
different from that taken by the European schools 
of psychology of the nineteenth century. The sec- 
ond alternative, which has perhaps become more 
popular since the 1930s, is eclecticism. In theory, 
the eclectic attempts to take the best from available 
points of view and to discard what is judged to be 
inadequate. In practice, this turns out to be rather 
difficult to do, and what tends to be immediately 
lost is the unique style provided by each particular 
system; and the choice of what is retained may be 
made on the basis of superficial, methodological 
criteria, such as whether it is “useful” or “interest- 
a rmeate the field of psy- 

pent h soon i effect has been to gen- 
chology today. Their main 


oretica 
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erate much confusion and some doubt in the minds 
of laymen and other scientists as to what psychol- 
ogy is really all about. Those who adhere to one 
point of view give the impression that the field is a 
very narrow one which ignores many important prob- 
lems that should not be ignored. Clearly, people 
rightly have some difficulty in understanding, for 
example, how a behavioristically oriented psychol- 
ogist working only with rats can believe he is going 
to fully explain human social interaction, mental ill- 
ness, and creativity or, likewise, how a psycho- 
analyst is going to deal with perception. On the 
other hand, eclecticism may often convey shallow- 
ness and naiveté. Obviously, this problem must be 
faced squarely. To understand its dimensions more 
fully, the following analogy may be useful: 

Let us suppose a curator wishes to start an art 
museum. His goal is to familiarize the public with 
painting. He can do this in several different ways, 
assuming limited resources: First, he can pick only 
the works of a particular period and of a particular 
country, or even of a single painter and use these to 
represent the whole field. It is obvious that such a _ 
representation would be inadequate in one sense; 
in another sense, however, the very intensity of the 
exposure, narrow as it would be, would still produce 
some benefits. Something of the way in which 
painters work would be revealed, general notions of 
the use of color and composition, and, of course, a 
great deal about that particular painter’s approach 
to his art. 

A second possibility for our curator would be 
simply to pick a sample of paintings representing as 
many periods and as many countries as possible. 
The "best" from each would be chosen according to 
some criteria, for example, the degree to which a 
work had stood the test of time or was highly 
esteemed by experts. This would give a good rep- 
resentation of the field but not one in depth. A 
person viewing such a collection might be impressed 
by the variety of styles and techniques but perhaps 
be disturbed by the apparent lack of order and 
rationale. 

The third option would be to collect paintings that 
would serve as samples showing development of 
the major ideas of the field of art—its intellec- 
tual structure, so to speak. This would illustrate 
the reasons behind such movements as expression- 


ism, cubism, and surrealism. It would show why 
some paintings that might look foolish to a layman 
could still be judged to be good by experts if they 
represented an ingenious explication of some major 
idea. And it would further suggest to the viewer, if 
he was clever enough, new and untried possibilities 
that were, in a sense, predicted by extant trends. 

Now all three of these methods of representing 
the field of art to a newcomer are legitimate, but it 

` is the third that can give the clearest picture, and 
also the most economical one. It is precisely the 
same with psychology. We have a number of differ- 
ent major theories, each with its own special ideas 
and often its own special language and techniques. 
Each has much to offer if rightly understood. To 
be properly professional, rather than merely an 
amateur, a psychologist must master these different 
points of view and realize not merely the limitations 
of each but the power that each has in generating 
new ideas and new research. To develop this no- 
tion, let us turn back to a deeper consideration of 
the two phases of science, namely, theory and 
experiment. 

We have stated that no experiment can be done 
in any scientific field without involving some explicit 
or implicit assumptions. The focused experience 
that defines research is by nature selective. We 
cannot attend to all aspects of the world at once, 
and by choosing to look at some rather than others 
or to look at some in a particular order, we thereby 
make an implicit statement about what we consider 
important. In this sense, a theory always initially 
involves an evaluation, not in terms of right or 
wrong, good or bad, but rather in terms of the po- 
tential fruitfulness of the problem for research. 
An investigator may observe, for example, that re- 
ward is an important factor in producing efficient 
learning. The more the reward, the better the learn- 
ing. This simple statement can be expanded almost 
indefinitely in many directions, all having to do with 
how reward operates to promote learning. 

The world is complex and may be examined from 
a great many different points of view. An object 
like a tree, for example, may be looked on as a 
member of the elm genus, as a roosting place for 
birds, as a system of chemical compounds, or as a 
subject of aesthetic feeling. Each of these views 
is valid, each is a kind of primitive theory, and each 
leads to different kinds of activity. Looking on the 


tree as a member of the elm genus leads to prob- 
lems of taxonomy, or classification; looking on it as a 
roosting place for birds may lead to work on how 
birds carry seeds away from the tree to aid in its 
reproduction; looking on it as a system of chemical 
compounds will lead to biochemical analysis; viewing 
it aesthetically may result in a poem. Reality will 
probably never be fully knowable by empirical sci- 
ence. We cannot comprehend it in one sweep, but 
only gradually, by examining one side ata time. 
A science like physics does exactly this, and in 
this respect, at least, can serve as a useful model 
for psychology. It has theories of gases, theories 
of light, theories of electricity, and theories of 
atoms. All these are useful and add to knowledge 
of matter. It would be very silly, however, to argue 
that one of these was ‘‘more physics” than another. 
A competent physicist can use any of them depend: 
ing on the problem he is facing. And by knowing 
each thoroughly (and only if he does know each 
thoroughly), he can occasionally unite two theories 
or models together in one broader theory. T 
not to say that different theories cannot contradic 
each other. They often do, and when they do, 4 
decision as to which is valid is reached by means p 
experimental test. But just as often, theories are 
concerned with quite different aspects of their = 
subject matter, and preference for one over t 
other is mainly a question of taste. 
The same applies to psychology. 
with behavior of organisms, a subject aril 
more complex than that of physics, it has a 
points of view. But to a large extent, these hal 
with different aspects of behavior. It is ironic th h 
those who have had enough determination and pe 
telligence to develop a new point of view have som A 
times tended to be monolithic and religiously fepe i 
in promoting it as the true faith. Perhaps this l 
due to the philosophic background of psychology: 
Perhaps it relates to the peculiar psychology 3 
human beings. Whatever the case, we must awa 
beware of prophets in science. As J. Arthur oe 
son once said, “A theory in science IS a pene 
not a creed.” Thus, one should be wholly i A 
mitted to the full appreciation and understan = 
of any particular theory in science, but not to e 
bracing it to the exclusion of all other theories. 2 
What criteria do we use for choosing to work oe 
one theory rather than another? There are thr 


Since it deals 
matter even 
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main ones: The first is its logical coherence. To 
an extent, a theory is “true” if its axioms or prop- 
ositions do not contradict each other. This is not 
as simple as it sounds. Contradiction may some- 
times be only implicit, or implied, rather than ex- 
plicit, so that part of the task of theory building is 
to make all aspects of the theory as explicit as 
possible. : 

The second criterion is the correspondence of a 
theory to reality, or, more narrowly, to experiment. 
That is to say, a theory is "true" if it can generate 
hypotheses that stand the test of observation. Thus, 
a theory which predicts that parent-child relation- 
ships in the fourth or fifth year of life are crucial 
in producing a certain kind of personality must not 
also contain contrary propositions and must be 
amenable to necessary modifications if it is found 
by observation that the particular empirical state- 
ment has only limited validity. 

The third criterion lies simply in the fruitfulness 
of the theory. It seems to turn out that some the- 
ories generate research and some do not. White- 
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head was not far wrong when he said, ‘‘The impor- 
tance of a proposition lies not so much in whether 
it is true, but whether it is interesting” [Whitehead, 
1929]. It is difficult to say whether this depends 
on the degree to which the theory is explicable, the 
degree to which it meets some kind of rising need 
in the scientific community, or the personal idiosyn- 
cratic appeal that the theory will have on other 
scientists. Probably all these factors play a role. 
In any case, this is a most important criterion. To 
some extent the first two criteria can be employed 
only if the third has already been met. If nobody 
is willing to analyze a theory and test its predic- 
tions, we cannot say much about its coherence or 
its empirical value. It is partly on the basis of this 
“fruitfulness’’ criterion that we have chosen the par- 
ticular approaches with which this book will deal. 
The reader will undoubtedly find some more im- 
mediately appealing than others. He should try, 
however, to suspend such spontaneous biases and 
apply the first two criteria in order to make a proper 
judgment. 


CHAPTER 2 


PSYCHOLOGY AND THE 
PROBLEM OF INFERENCE: 


STATISTICS 


DRAWING CONCLUSIONS IN PSYCHOLOGY 


As a science, psychology may be expected to 
share, with such disciplines as physics, chemistry, 
and biology, a commitment to certain basic method- 
ological principles. The main principle, of course, 
is contained in the notion that the subject matter 
with which it deals—the behavior of organisms— 
can be understood in terms of certain regularities 
which are empirically observable and which can be 
established as laws. 

Now in some of the sciences, especially physics, 
location and specification of relevant variables has 
become so precise that once the experimental situa- 
tion is set up—and this may itself take years—a 
very exact test of a prediction is possible. Further- 
more, we may expect that any repetition of the 
experiment will produce the same result. In psy- 
chology the same applies, logically speaking, but in 
practice, psychological variables are difficult to de- 
fine exactly, as are also the conditions under which 
they are observed. They are also often difficult to 
control properly. Thus in Example 1-1, it is clear 
that one of the major variables being examined— 
namely, television viewing—is one that can be meas- 
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of 
ured in very many ways: for example, number 


hours as reported by parents or by the children 
themselves, number of discrete programs watched, 
and number of hours the set is on. But all de 
may be subject to error. Watching is a comp j 
business, and it might be assumed that much a 
so-called viewing time is spent in side ae 
ranging from daydreaming to conversation herr 
peers. Furthermore, it is likely that different le 
viduals will “watch” in different ways— some a 
tently, some casually, some with deep emotion 
involvement, others with no such involvement. of 
As a consequence, when we study a variable a 
this kind, we must be sure to do so in a pr, 
broad enough to encompass all such eauumpere 
Psychology does this mainly by observing EN ar 
jects and making a clear allowance for the a Br 
ences that occur between them. The gonolisior a 
whatever it may be—is then couched in terms u 
probabilistic rather than absolute statement. ir 
inference in psychology is usually based on stat! t 
tical operations. It is consequently necessary ê 
this point to elaborate on their usage in psychology 


and to give examples of some of the major statistical 
operations that are most commonly used to handle 
behavioral data. 

Perhaps the most essential notion in the use of 
statistics is contained in what is commonly called 
the null hypothesis. This states that the relation- 
ships or differences found between variables or be- 
tween groups are due to chance. It is accepted or 
rejected depending on some standard criterion— 
this having to do with the calculated incidence of 
such differences or relationships on a purely chance 
basis. If the incidence is extremely low—say, one 
in a thousand—then we usually reject the null hy- 
pothesis and conclude that the effects are sys- 
tematic, or real. This may seem like a curiously 
inverted way of doing things, but it is actually the 
only real method by which we can establish scien- 
tifically respectable conclusions. It is a common 
human failing to find “significance” in events which 
are due purely to chance. For example, a European 
may form a strong opinion about all Americans on 
the basis of observing one American tourist. The 
likelihood of drawing a valid conclusion on the basis 
of a sample of one is extremely limited. Nonethe- 
less, it is often very hard for people to resist draw- 
ing a conclusion in this way, particularly in their 
less rational moments. 

One of the most fundamental facts about living 
things, in respect to both their physical and be- 
havioral characteristics, is that they show variation. 
Darwin saw this clearly and was impressed by it 
enough to make it a basic premise in his theory of 
evolution. Without variation, natural selection can- 
not act. Mendel gave us, in his gene concept, the 
physiological basis for such variation. In the 46 
chromosomes of human beings are carried enough 
different genetic components to yield, in their per- 
mutations and combinations, many more different 
individuals than there are atoms in the universe— 
approximately 102,100.000,000 (Dobzhansky, 1962). 
Except for identical twin births, the chances of two 
individuals’ being exactly alike are therefore ex- 
tremely small. Consequently, if we wish to make 
generalizations about human or animal behavior, 
we are faced with a difficult task indeed. ; 

In the first place, we can deal in practice only 
with those individuals who are actually living and 
must assume that twentieth-century man in his a 
eral makeup will not be too different from, say third- 


19 PSYCHOLOG 


century man or sixtieth-century man. In the second 
place, practical considerations prevent us from test- 
ing all individuals present in the world at any given 
time. We can thus deal with only relatively small 
samples of individuals and hope these will represent 
the entire universe of human beings. Our goals 
may, of course, be more modest. If we are inter- 
ested in the impact of racial integration on the 
personality of black third graders in Georgia, we 
can much more easily obtain a representative sam- 
ple with which to work. The more universal we 
wish our generalization about human beings to be, 
the more difficult our task and the more shaky our 
conclusions will be. As we shall see in Section II, 
Freud made many universal statements about hu- 
man behavior, but he was, in fact, speaking about 
his experience with a relatively small sample of 
nineteenth-century Viennese neurotics. It was soon 
evident, especially from the work of anthropologists, 
that his inferences had a more limited validity than 
he thought. 

If the caution we must have in making general- 
izations about universal human behavior from our 
observations of a small sample of individuals ap- 
plies in the science of psychology, it applies even 
more in the case of the inferences of the layman. 
When making some assertion about behavior on the 
basis of the evidence at hand, the psychologist is 
often faced with counterarguments by laymen citing 
some individual they know who, in their opinion, has 
behaved differently from the rule. For example, we 
might say that there seems to be a close connection 
between poverty and delinquency. It is very easy 
for someone to say in reply to this that he has 
known many people from demonstrably poor back- 
grounds who have turned out admirably and, in fact, 
can attribute their success precisely to their initial 
lack of privilege. There is no real answer to such 
an objection. Most rules about behavior are not 
absolute, because individuals are different. Varia- 
tion is a fundamental fact about behavioral char- 
acters, and we can talk about them sensibly only 
if we recognize this fact. 


BASIC STATISTICS 


Consider the hypothetical data in Figure 2-1, 
based on the above example. Two populations are 
given, A and B, one from poor homes and the 
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Degree.of delinquency 


b= 


Poor Good 
Type of home 


FIG. 2-1 Hypothetical scatter plot showing relation 
between socioeconomic level of home and degree of 
delinquency. 


other from good homes. The "goodness" of the 
home, let us say, is defined in terms of social char- 
acteristics such as income level, size of dwelling, 
and neighborhood. On the vertical axis, or ordinate, 
is drawn a scale showing degree of delinquency 
from low to high. Each dot in populations A and 
B represents a single individual. 


The second point 
ts, or individuals, 
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ndividuals a and b, we 
st absolute connection 
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parameters. They are only estimates because me 
groups are not identical with, but only representat" 
of, the populations from which they were drawn. | 
Thus when we wish to say something about a group 
in respect to some characteristic—in this case Pe | 
ple from good or poor homes in respect to dis- 
linquent behavior—we do so in terms of ae he 
persion and central tendency. According to di- 
hypothetical data, we can say that most of the sift 
viduals in group A show a higher level of de B. 
quency than most of the individuals in ero Ethe 
On the other hand—and this statement terapan 
first—each group is rather variable, with the re in 
that a good many people from good homes ST iti 
fact very delinquent and a good many people 
poor homes are not at all delinquent. P 
It can safely be stated that the major portio 
the statistics used in psychology are based gn 
notions of central tendency and dispersion. n by 
using these according to various rules set ag i 
Statisticians, we are able to make inferences wile 
behavior, that is, draw conclusions about it, W w 
have a stated level of probability of being ago the 
could, to return to our example, conclude w g 
chance of a child from a poor home baconi 
delinquent is significantly greater than that exact 
child coming from a good home. In more Pta. 
statistical terms, we might say (subject to ©@ 7 the 
tion) that a difference between the averages a o 
two groups as large as that found nae pop’ 
hypothetical samples (if drawn from the =. i 
ulation) would occur by chance only one roun 
hundred such observations. This would be & e 
for rejecting the notion that the observed diff 
was simply due to the play of chance and f 
cluding that there was indeed a real aS 
between poverty and delinquency. 


n of 
the 


Central Tendency have 
In the foregoing discussion, the reader maY eric 
noticed that we used the notion of central ten Jot in 
in two ways. We spoke, in reference to the fuels 
Figure 2-1, of density of points, or indiv egree 
around some particular score—in this cas® ure 
of delinquency. This represents one moas cord 
central tendency called the mode, which |5 2 3 
ingly defined as that score, on some reast 
tained by the largest number of individuals “jater 
group. If asked to describe a group of Te an 
our reply that “most of them are very nice 
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implicit use of the mode. Taking the two arrays of 
scores in part a of Table 2-1, we see that in group 
A the score 16 is the mode and in group B the 
score 26 is the mode, since these are the scores 
obtained by the largest numbers of individuals in 
each respective group (20 individuals in group A 
and 18 in group B). The mode thus represents one 
quick way of saying in terms of a single number 
what a group is like. 

The second measure of central tendency that is 
commonly used is the median. This is defined as 
the score which divides the population in half. 
Thus in part b of Table 2-1, the medians are 10 in 
group A and 14 in group B, since the individuals in 
each group getting these scores exceed three other 
individuals with lower scores and are exceeded by 
three with higher. When several individuals share 
scores, calculating the median becomes more com- 
plicated, though the principle is the same. 

Notice that with both the median and the mode 
we do not need to be able to add scores. Thus 
we may state that for the population of a country 
the mode is the possession of blond hair, without 
any assumption about the additivity of hair pigment. 
It is obvious that black hair and red hair cannot be 
added, but one can say that more people possess 
one kind than the other; similarly with the median. 
We can rank persons in a class according to ability 
without assuming that the gap between the first and 
second is equal to the gap between the second and 
third. In an Olympic track event the first three 
places receive a share of the honors only according 
to their rank and not according to the time each 
took to cross the finish line. In a field of fifteen, 
the individual in eighth place would be at the 
median regardless of his clocked time. 

It is not the same with the mean or average, the 
most commonly used—and, in fact, the most statis- 
tically useful—measure of central tendency. As 
probably every reader already knows, the mean is 
simply the sum of scores obtained by all individuals 
in the group divided by the number of these indi- 
viduals. More exactly, it is a number so chosen 
that the deviations between it and every individual 
score in the sample are at a minimum. In this 
sense, the mean must be the number that reflects, 
in the best possible way, what all numbers of the 


group are like. It is written as follows: 


= Sx ea 
X= WH 7 
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Table 2-1 Measures of central tendency 


a. Mode 


Number of individuals 
with that score 


Score Group A Group B 
2 [0] 0 
6 fe) fe) ? 
8 1 o > 9 = 
Se. O 
10 4 on o = 
12 6 (0 r a 
14 8 oo nme 
16 20 2 io : Aa 
18 10 6 
20 6 7 Sf N = 
22 4 10 X U E 
24 1 12 D PX) =: 
26 0 1% SSR 
28 o 16: 3 8 
30 o 14 4°. sy 
32 0 12 "nz 
34 o 6 
36 (0) 2 
Mode = 16 Mode = 26 
b. Median 
Group A Group B 
(7 individual (7 individual \ 
scores) scores) 
2 8 
4 10 
8 12 
10 14 
12 16 
14 18 
16 20 
Median = 10 Median = 14 
c. Mean 
Group A Group B 
(7 individual (7 individual 
scores) scores) 
2 8 
4 10 
8 12 
10 14 
12 16 
14 18 
16 20 
= = 66 == 98 
N=7 N=7 
X = 9.43 X = 14.00 
Note: X = sum of all scores; N = number of individuals in 
sample; X = mean. 
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Table 2-2 Divergence of mode, median, and mean in 
a single group 


Score No. of individuals 
1 u 100 
4 80 
6 60 
200 8 
300 2 
Mode = 1.00 
Median = 1.42 
Mean = 11.92 


Examples are again given in part c of Table 2-1. 
In making such a calculation, we do assume addi- 
tivity of our measure—that is to say, that 1 = 0= 
2-1=3-2=4-3=:-:=k-n. Without 
the validity of this assumption, we could not add 
and therefore could not calculate the mean, as in 
the case of hair color. It would make no sense to 
talk about the average hair color of a group, unless 
this character could be translated into some quan- 
titative measure whose numerical values could be 
added. 

These three measures of central tendency all tell 
us something about the characteristics of a whole 
group, for example, that it is bright or dull, athletic 
or nonathletic, or social or nonsocial. Each one 
gives a slightly different picture, and, in some cases, 
the three may diverge quite widely. An example is 
given in Table 2-2. In fact, in only one kind of 
group will they always be identical. This is a group 
made up of scores distributed symmetrically, as, for 
example, according to a normal curve. This bell- 
shaped distribution, depicted in Figure 2-2, is often 
found in nature for many characteristics, such as 
height and weight. It has a number of interesting 
properties, one of which is the identity of mode, 

median, and mean. 

In cases where the mean, mode, and median are 
not identical, the mean is most generally preferred, 
since it is easy to calculate and is Precisely defined. 
However, if the sample contains on 
atypical individuals—for example, 
ing: 2, 4, 8, 10, 500—then the 
fairer estimate of what the group a 
Finally, if we are dealing with 
counts for some categorical varia 


e or a few very 
as in the follow- 
median yields a 
s a whole is like. 
simple frequency 
ble—for example, 
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Frequency 


Score on some variable 


FIG. 2-2 Normal curve distribution. 


letter grades such as A, B, C, D—then the mode 
is the statistic that must be used. 


Variability s 
The second major property of a group of score 
is their variability, We add information if we say 
of a class which on the whole is rather average i 
ability that it nevertheless contains some very brigh 
and some very dull individuals. A statement of this 
kind refers essentially to the notion of variance: 
This is defined as the average amount by which = 
dividuals in the group deviate from the mean, m 
average. Sometimes the arithmetic average . 
used—called the average deviation. : uueeente 
find, however, that the square root of the aoa 
of deviations squared is a more useful aig 
from their standpoint. Table 2-3 shows the fo 
mula for the variance and standard deviation, 
which is simply the square root of the pales 
The calculation of these for a set of scores is ee 
given. The result for the standard deviation, o 
which the symbol « is often used, is a figure of at 
which tallies with what a quick inspection of the 
distribution would indicate. There are three noe 
bers greater than the mean of 40, and these a ae 
equal intervals (10) from each other. The mid n 
of these is 60—that is, 20 higher than the mean: 
The same applies to the numbers below the er 
20 is the middle one and deviates by 20 from ak 
mean. Thus we can see almost immediately tha 
the standard deviation would be about 20. ir 
If we have, for two sets of group scores, ther 
respective means and variances, we are able to com 
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Frequency 


Leptokurtic 
normal curve 


Platykurtic 
normal curve 


Score 


FIG. 2-3 Three normal curve distributions having different dispersions. 


pare them in ways that are immediately useful. 
For example, a grade school teacher may be faced 
one year with a class whose mean IQ is 120 points 
with a standard deviation of 5; the next year, she 
may have a group with the same mean IQ but with 
a standard deviation of 15. It is obvious that her 
methods of teaching, the type of curriculum she 
presents, and the speed with which she takes her 
pupils along will have to be quite different from the 
first year to the second, and armed with this statis- 
tical information beforehand she can gear her 
preparations accordingly. 


Normal Distributions 

Given a normal distribution of scores, the stand- 
ard deviation gives us much more information about 
the relation of scores with each other and with other 
sets of scores taken on the same or on different 
individuals. This brings us to a very important 
property of normal distributions. As with any 
smooth curve, we can write for the so-called normal 
curve a general equation that states how changes 
in the values along one axis accompany changes 
along the other axis. In the case of the normal dis- 
tribution, we plot frequencies on the ordinate, or ¥ 
axis, and score for some measure (e.g., height, 
weight, intelligence) on the abscissa, or X axis. 
Three examples are shown in Figure 2-3. All are 
normal curves, but the variability is low in the case 
of the leptokurtic distribution (leptos = thin) and 
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high in the case of the platykurtic distribution 
(platus = flat). Nonetheless, they share the prop- - 
erty of symmetry and have their inflection points in 
common. Because of this, they belong to the same 
“family” of curves to which the general equation 
applies. Now one of the constants in this equation 
is the standard deviation, which in the case of any 


Table 2-3 The variance and standard deviation 


Score (X) Toten == 
19 —30 900 
20 —20 400 
an —10 100 
40 o 0 
50 +10 100 
60 +20 400 
Z0 +30 900 
SX = 280 3x? = 2,800 
N=7 
xX o> 
Te X = 40 u 
xx? = 2,800 
ER 
Variance = o? = Zr 
Ex? 
Standard deviation = o = N 
Therefore o? = ae = 400 


Standard deviation = ¢ = 4/400 = 20 
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particular curve is a fixed number. It must then 
be that the standard deviation bears an orderly re- 
lation to changes in frequency. Look at the ex- 
ample in Figure 2-4. The mean is 40 and the 
standard deviation is 10. The distance between a 
score of 10 and 20 is 10, or one standard devia- 
tion. On the Y axis, this corresponds to a change 
in frequency of 20 to 100, or 80. The same dis- 
tance, however, 20 to 30—also one standard de- 
viation—corresponds to a frequency change of from 
100 to 750, or a change of 650. In the normal 
curve distribution, there are exact rules governing 
the changes of frequency that occur with differences 
in score. The rules are indicated in Table 2-4. 
They have several important consequences. 

One is that given an individual's score and the 
mean and standard deviation of the distribution, we 
can immediately state the percentage of other indi- 
viduals’ scores in the group which his score exceeds 
or which exceeds his. This is a much more mean- 
ingful interpretation of a score than simply its raw 
value. A mark on a test of 80 made by one subject 
in a group whose average is 60 tells us something, 
but not as much as it does when stated in terms of 
standard deviation units and the proportion of other 
individuals who have higher or lower marks. 

A second useful consequence of the relation be- 
tween standard deviation and score in the normal 
curve is that it allows us to compare scores by the 
same individual in different tests or measures. 
Two scores of 80 may mean quite different levels of 
performance. In one test, 80 may be only one 
standard deviation above the mean and in the other 
three standard deviations above the mean. Ob- 
viously, the score represents a much better per- 
formance in the latter test. There are available a 
number of ways of transforming raw scores so that 
they directly reflect this meaning. The most com- 
mon is the so-called Z score. Specifically, this 
expresses a person's performance score in terms of 
how much he deviates (number of standard devia- 
tion units) from the mean of the group. It is 
written as follows: 


Za 1X -X1 


oe 


(The vertical bars 
difference—i.e., 
ignored.) 


indicate that the direction of the 
negative or positive—is to be 
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Table 2-4 Score distribution in the normal curve as a 
function of standard deviation 


A score that deviates 
from the mean bya 
standard deviation (c) of: 


Lies below approximately 
this percent of the 
whole population: 


—3 99 
-2 98 
—1 84 
+1 16 
+2 2 
+3 1 


+30 


+20 


We now turn to Perhaps the most important con- 
Sequence of the relation we are considering. This 


has to do with the basic problem of making valid 
inferences. 


Inference and Significance Levels 

Our example in Figure 2-1 depicted individuals 
from good homes as showing a lower mean level of 
delinquency than children from poor homes. Prop: 
erties of the variance in normally distributed groups 
allow us to state to what extent such an obtained 
difference could occur by chance. We already know 
that individuals in a group vary. But it is also true 
that the means for groups or samples from the 
Same population vary. If we took 1,000 groups 
from good homes, we would not obtain the same 
mean level of delinquency for all of them. Instead 
the 1,000 means would show variation and be dis’ 
tributed according to a normal curve form. The 
Same would apply if we took a corresponding num- 
ber of groups from poor homes. The variation OT 
Standard deviation of such distribution of means iS 
known as the standard error of the mean, and it 
can be estimated, for statistical reasons, by using 
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1000 


750 


500 
650 
200 
100 
so { 


FIG. 2-4 Relation between frequency (Y axis) and standard deviation 


(X axis) in a normal curve distribution. 


the information we have on only one group. The 
estimate turns out to be as follows: 


o 


ou = ANI 
where oy = Standard error of the mean 
g = Standard deviation of the single sam- 
ple being studied 
N = number of individuals in the single 
sample 


To go a step further, application of this formula 
to actual data tells us how much fluctuation we 
could expect between means from a large number 
of additional groups. For example, if our standard 
deviation were 10 and the number in the group were 
101, then 


er JII 

With a mean of 40, this would mean that we could 
expect to obtain quite frequently, on any other 
groups we took, means between 39 and 41. To 
be more exact, we could expect this to happen as 
frequently as 68 percent of the time. Groups with 
means as low as 35 or as high as 45, however, 
would be most unusual, since their means would 
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be five standard deviations away from the initial 
observed mean, a very infrequent result indeed in 
any normal distribution of scores. For these rea- 
sons, if a group from a poor home does have a 
mean score of 45 or higher, we have grounds for i 
supposing that it shows a level of delinquency that 
would be most unlikely among groups from good 
homes—so unlikely, in fact, that we must conclude 
that poverty and not chance produced this differ- 
ence. By applying certain statistical formulas we . 
can state the probability value cf obtaining such a 
difference by chance, that is, its significance level. 
Generally speaking, a difference which could occur — 
by chance five times (or less) out of a hundred— 
the 5 percent level—is accepted as not being due 
to chance. In such a case, we reject the null 
hypothesis. 

A full explanation of the treatment of differences 
between group means is beyond the scope of this 
book. Our discussion is intended only to present 
the general ideas behind statistical inference. A 
concrete application is presented in Example 2—1. 
Example 2-1 The significance of differences be- 

tween groups 

Let us suppose that the instructor of a large class . 
in psychology wishes to find out whether there is 
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any relationship between the seating position of a 
student in the lecture room and performance on the 
subject matter being taught. A reasonable hy- 
pothesis might be that those closer to the front tend 
to perform better, not only because audibility and 
perhaps social influence decrease with distance, but 
also because those who choose to sit in front are 
often more highly motivated to listen to the lecturer 
and to learn the course material. Note that the 
very general way in which the empirical relation is 
stated can readily be put into more precise terms. 
It is likely, for example, that the curve describing it 
is not a simple straight line but rather of an ex- 
ponential form—that is, one that shows gradually 
increasing deceleration until it becomes rather flat. 
This would mean that relative seating position of all 
those sitting fairly close should make a large differ- 
ence in performance but that the differences be- 
tween rows toward the back should not be very 
great. There are other possibilities, of course, and 
the reasonableness of any particular one will depend 
on the kind of theory held concerning the relation 
between social influence and physical distance. As 
a starting point, however, it is perfectly acceptable 
simply to suppose that those farther away are differ- 
ent from those closer to the lecturer. 

Testing this notion involves simply picking the 
two groups most separated in terms of distance, 
e.g., individuals in the first five rows versus indi- 
viduals in the last five rows, and comparing them on 
some measure of performance. In statistical terms, 
we would formulate the hypothesis in null terms— 
that is, we would make the hypothesis that no dif- 
ferences exist between the two groups and then see 
if this can be rejected. 

Let us suppose that the experiment is carried out 
and that the following data emerge: 


Performance scores 


Group 1 Group 2 
(at front) (at back) 
72 55 

65 71 

80 60 

63 

57 = 

78 46 

eo 68 

55 50 

75 73 

56 


m nn nn. _ 
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The sums of scores of group 1 and group 2 can be 
written as follows: 


2X, = 670 
EX, = 600 
Their respective means are 
X 670 


eet o = 
ee ag ae 
x, - 2X2 _ 600 


2="N, = 19 = 60.0 


Clearly, the means differ by quite a large amount. 
The question, however, is whether this difference is 
significant, i.e., whether we can reject the null hy- 
pothesis that a difference of this size could be due 
to chance. The procedure used is as follows: 

1. We first compute for each group the standard 
error of its mean. 


For group 1: 
KH ee Ry x mie 
72 +5 25 
65 2 4 
80 +13 169 
63 —4 16 
57 —10 100 
78 +11 121 
69 +2 4 
55 —12 144 
75 +12 144 
56 —11 121 
. o zx? = 848 
_ 848 
T 10 = 84.8 
“= 9.21 
_ 9.21 
A IS — 1 


Likewise for group 2: 
X: X-Kıo=m x? 


55 —15 225 
71 +11 121 
60 o (0) 
61 +1 1 
52 —8 64 
46 —14 196 
68 +8 64 
50 —10 100 
73 +13 169 
64 +4 16 
— 2x22 = 956 
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2 _ 956 _ 
or = 70 = 95.6 
a: = 9.78 
9.78 
= ja = 3.26 
= 0-1 


2. We are now in a position to estimate, by 
means of a given formula, another statistic known 
as the standard error of the difference between 
means. This formula is as fellows: 


Mp = Von? + ou 

In our example, this works out to be 
om, = V9.42 + 10.63 = v 20.05 
on,” 4.47 


3. The obtained difference between our group 
means was, in fact, 67 — 60=7. We thus find 
that it is not a great deal larger than the standard 
error of mean differences. What the latter de- 
scribes is essentially the variance of the distribution 
of difference between the means of many groups we 
might select randomly from the same population. 
Thus if we picked from our lecture hall pairs of 
groups of ten without regard to any variables and 
compared their means, we would find fairly large 
differences sometimes, small ones in other cases. 
How does the difference we obtained when we did 
choose groups differing in respect to a systematic 
variable compare with such chance differences? We 
make such a comparison by means of the so-called 
ttest. This involves the equation 


In our present case, this works out to be 


7 
t= 747 = 1:56 


4. To interpret the t value, we must refer again 
to the properties of the normal curve. The ¢ ratio 
tells us, in fact, how much bigger the observed 
difference is than the standard deviation of differ- 
ences. It will be recalled that the distance between 
one standard deviation below the mean and one 
standard deviation above the mean takes in about 
68 percent of cases ina normal distribution. That 
is, values outside this range will occur by chance 


only about 32 percent of the time. Likewise, in 
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the foregoing example, only about 14 percent of 
values occur outside the range X — 1.560 and 
X + 1.560. Statistical tables have been made up 
which tell us immediately the likelihood of any 
standard deviation score. We find that when the t 
ratio is as great as 2, it can occur by chance only 
5 times in 100. In our example, the difference we 
found could occur, however, as often as 14 times 
in 100. Consequently, it is not uncommon enough 
to allow us to reject the null hypothesis that the 
difference between the groups is due to chance. 
Thus we have not found that students seated in the 
front of the lecture hall are significantly different in 
performance from those seated in the rear. 


Correlation 

The final application of the notion of variance in 
normal distributions is in respect to the comparison 
of different scores made by the same individual on 
two or more tests. Such a comparison is made by 
means of the correlation coefficient, a statistic 
which describes the extent to which two measures 
covary. Thus height and weight correlate, or co- 
vary, fairly strongly, in that taller people tend, on 
the average, to be heavier. On the other hand, in- 
telligence and weight probably do not covary—that 
is, they tend to show a zero correlation. Figure 2-5 
shows three hypothetical examples or correlation: 
high positive, high negative, and zero. Note that 
the second of these could be made positive simply 
by reversing the sign on one axis. Direction of 
relation is unimportant in covariation, or correlation; 
only the size of the relation is crucial, and this may 
vary from —1.0 to +1.0. Thus a correlation of 
—.9 does not mean lack of relationship; on the con- 
trary, it means a relationship as strong as that given 7 
by a correlation of +.90. The formula for the cor- 
relation coefficient is as follows: 


where r = correlation coefficient 
Nxy = sum of products of deviation scores, 
that is, deviations of X scores from 
X and Y scores from Y 
(X — X) 
(y — ¥). 
N = number of individuals in each group; 
N, must equal N, 
o, = standard deviation of X scores, 
co, = standard deviation of Y scores. 


ll 
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y r 


High negative correlation 


High positive correlation 


Zero correlation 


FIG. 2-5 Scatter plots for high positive, high negative, and zero corre- 


lations between two variables, X and Y. 


One part of the formula, =xy/N, is known as 
the covariance, or oxy. The reader will recognize 
that it is quite similar to the formula for the var- 
iance discussed above—that is, ¥x?/N. The only 
difference is the inclusion of y scores in the nu- 
merator. The logic of the statistic is as follows: a 
strong positive association will occur when high 
negative deviation scores on the x variable go with 
high negative deviation scores on the y variable and 
when high positive deviation scores on the x variable 
go with high positive deviation scores on the y 
variable. A strong negative association will occur 
when high positive deviation scores on one variable 
go with high negative deviation scores on the other 
variable. The covariance will be at a maximum 
when deviation scores obtained by individuals on 
the two variables are approximately equal. When 
the standard deviations o,, o, are added to the 
denominator of the covariance formula, we have the 
Correlation coefficient. What this addition accom- 

` plishes is to transform simple deviation scores 
(X — X and Y — Y) into standard deviation scores 
BS ug PRE 

Ox Oy 

That the maximum correlation can be + 1.0 or 
— 1.0 can be readily seen if we consider two sets 
of identical scores. In this case, we can substitute 
in the equation as follows: since the deviation of 
any X score from its mean, X — X, will equal the 


deviation of the Y score from its mean, Y — Y 
then i 


Zxy = Ixx = Dx? 
and 
2 


T = g,? 
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Then 
Ixy Zx? 
m No;o, No, i 
Zx? Zx? 2x? j 


No ~ N@ix*/N) = gg = 1.0 


The same will apply in the case of a ae ait 
of —1.0 except that any deviation (X — X) wil 
equal the deviation —(Y — Y); that is, y = —* 
Hence 


xy = — Xx? 
Then 
> 5 
Lexy -:x? ë -Dr 
re pae n eg 
O20, No, zx? 


As the orders of the two arrays depart from ae 
other, the Correlation approaches zero, meaning 
complete absence of relation between the two var 
iables. Most Correlations actually found, of al 
usually have values somewhere in between. I 
problem that faces us, then, is the same as ji 
discussed earlier of determining whether the 0” 
served difference between two means is real an 
Significant or not. What size of correlation is rea 
or significant? Again, there are statistical tests tha 
Supply this information, These have to do with the 
standard error of correlation, and comparison © 
the observed correlation with its standard error i” 
us whether the former could readily have been © 
tained by chance or not. 

The correlation Coefficient is the basic statistic ial 
One important area in psychology—namely, psycho” 
metrics. The correlation not only gives us intone 
tion as to the accuracy and repeatability of 7 
measurements of a trait by means of a psychologica 
test—test reliability—but also tells us whether 
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our tests are really measuring what we want them 
to measure—the problem of test validity. The cor- 
relation tells us, furthermore, the kinds and strengths 
of relationships that exist between many different 
tests. By using a technique known as factor anal- 
ysis, we can pull out from a set, or matrix, of inter- 
correlations between a large number of tests those 
common elements, or factors, which are responsible 
for all the covariations in the matrix. As we shall 
show in Chapter 22, there are many who believe 
that these factors represent the basic units of per- 
sonality and intelligence. 


STATISTICAL VERSUS CLINICAL PREDICTION 


The main point emerging from the discussion 
above is that inference in psychology is usually 
based on statistics and probability theory. The data 
we gather are very complex in the sense that there 
are many variables that operate—many more var- 
iables than we can exactly control. Thus, psychol- 
ogy is not, for the most part, like classical physics, 
in which experimental findings are highly reliable 
and can usually be stated in exact mathematical 
terms. This does not, however, make psychology 
any less a science. It employs basically the same 
general methods as physics and follows the same 
quest for empirical truth. 

There is some disagreement, however, about the 
usefulness of statistical methods in psychology. It 
was because of this that we stated in the previous 
paragraph that psychological inference is usually 
based on statistics and probability theory. Practic- 
ing clinicians do not measure or experiment and 
yet apparently achieve some success in drawing 
general conclusions about behavior as well as in 
helping individual people. Their judgments tend to 
be intuitive, global, and fluid. That is to say, their 
assessment of a person is often made in terms that 
are not fully explicit and may be based on a con- 
sideration of all the person's behavior; it may often 
be highly conditional on circumstances as well as 
on the person’s capacity to change. An amusing 
catalog of the manner in which the statistician and 
clinician characterize each other in less friendly 
moments has been made by Meehl (1954) and is 
reproduced in Table 2-5 (Meehl, 1954, p. 4). 

Suppose we attempt to predict whether an enter- 
ing college student will be graduated at the end of 
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four years. The psychometric approach would be 
to administer to him several tests already known 
through pretesting to have a good correlation with 
academic success. If he received a high score, we 
might say that his chances of getting through were 
eight out of ten. A clinically oriented counselor, 
however, would probably not be ver satisfied with 
such a straightforward probabilistic statement. He 
would prefer to interview the student closely and 
formulate his prediction, not in terms of a single 
score, but in terms of a semiliterary description of 
his intellectual and personal assets and liabilities. 
He might say something like this: 


John strikes me on first meeting as a quiet and 
reserved boy. He does not initiate much infor- 
mation, and his responses to questions are brief 
though always to the point. He appears to have a 
keen analytical mind with leanings toward the exact 
sciences and, in fact, shows some impatience to- 
ward philosophic speculation. He is the oldest of 
five in a middle-class family and perhaps because 
of this has a strong motivation to succeed. His 
chief drawbacks—and these may hurt his chances 
—are his lack of receptiveness to the ideas of 
others and his initial unwillingness to allow others + 
to share his. He is obviously sensitive about this - 
lack of capacity to relate, and one or two unfor- 
tunate incidents could easily discourage him. Care- 
ful handling by his instructors is callea for, and, 
Provided he gets this, he should have no trouble in 
completing his degree. 


Such an assessment appears to contrast rather 
strikingly with a set of psychometric scores. Yet 
basically the same kind of logic is followed. All the 
characteristics used by the interviewer in his de- 
scription are potentially measurable and could be 
correlated with the criterion. Furthermore, the con- 
ditional quality of the interviewer's judgment is little 
different in principle from the probabilistic state- 
ment of the psychometrician. What the counselor 
has done essentially, as one writer has pointed out 
(Meehl, 1954), has been to jump ahead of the data 
and methods actually available, to focus on several 
dimensions he considers to be important to aca- 
demic success, and then to make a rough assess- 
ment of the student in terms of these. Ina sense, 
the clinical method is more creative than the statis- 
tical but also less exact and certain. They can ob- 
viously supplement each other very usefully, as we 
will illustrate in the next chapter. 


PSYCHOLOGY AND THE PROBLEM OF INFERENCE: STATISTICS 


Table 2-5 Mutual characterizations of clinical and experimental psychologists (Meehl, 1954) 
ES ee ee a—L—eÄee 


Clinicians are 


Clinicians say: 


Experimentalists 


say: 


sympathetic, configural, patterned, organ- 
ized, rich, deep, genuine, sensitive, real, 
sophisticated, living, concrete, natural, true 
to life, understanding 

Mystical, transcendent, metaphysical, super- 
mundane, vague, hazy, subjective, unscien- 
tific, unreliable, crude, private, unverifiable, 
qualitative, primitive, prescientific, sloppy, 
uncontrolled, careless, verbalistic, intuitive, 
muddleheaded 


Experimentalists are 


Dynamic, global, meaningful, holistic, subtle, “Mechanical, atomistic, additive, cut-and-dried, 


artificial, arbitrary, unreal, incomplete, dead, 
pedantic, fractionated, trivial, forced, static, 
superficial, rigid, sterile, academic, over 
simplified, pseudoscientific, blind . 
Operational, communicable, verifiable, public, 
objective, reliable, behavioral, testable, rig- 
orous, scientific, precise, careful, trust- 
worthy, experimental, quantitative, down-to- 
earth, hardheaded, empirical, mathematical, 
sound 


Po 0. o o 


The reader should not get the impression from 
this contrast between statistical and clinical predic- 
tion that the former is always very neat and orderly. 
Much of science, as it is actually done in the labora- 
tory, is surprisingly haphazard and tentative. In 
fact, a too strict adherence to designing neat experi- 
ments and trying to formulate very exact hypotheses 
can often produce sterile and trivial results. Many 
fundamental discoveries in science have been made 
in a quite accidental and unexpected manner. Fur- 
thermore, the tactirs of the clinician have the strik- 
ing advantage of allowing observation in depth of 
the behavior of a subject as it goes on over a con- 
siderable span of time. Some researchers doing 
work on basic problems—for example, on learning 
in animals—have argued that this approach can be 
powerfully applied in this context, provided a man- 
ageable piece of behavior can be isolated for study. 
The use of the bar press by rats in the experiments 
of Skinner and his colleagues and students con- 
stitutes the best example of such a piece of be- 
havior. The rate of emission of the response is 
recorded continuously over time, and changes in 
rates as a function of different variables are noted. 
With such observations, statistics turn out to be 
largely irrelevant. 

The discussion above will serve to introduce to 
the reader the manner in which inferences are made 
in psychology. At this stage, the particular statis- 
tical formulas and their derivations have no great 
importance. What are important, however, are the 
ideas that lie behind them. In the examples set 
out in subsequent chapters, frequent references will 
be made to the Statistical significance of differences 
or relationships, and it is crucial that the meaning 
of these expressions here be properly understood. 
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CONCLUSION: THE PLAN OF THE BOOK 


Psychology is presented here in terms of six ma 
jor approaches, or theories, about the behavior ° 
man and lower animals. They should not be ste 
garded as formalized models, but rather an Sa 
of commitments to some rather broad principle 
considered to be crucial to the understanding © 
mind and behavior. Each has its own style er 
methodology and to a large extent its own historica 
background and philosophic underpinnings. It vr 
also become immediately clear that each approac” 
tends to deal primarily with certain kinds of a 
pirical problems to the exclusion of others, RT, 
there is still some overlap in this respect. In al 
authors’ opinion, this fairly represents what payer 
ogy is like. Any psychologist operating aS ê p to 
fessional makes explicit or implicit commitments ry 
certain ideas which he feels have great explanato! 
power for his purposes, and it is these ideas en 
form the basis for the six approaches we are P 


i z as 
senting here. In order of presentation they ar® 
follows: 


Section Two: Psychoanalysis and theories of per 
sonality 

Models of social behavior are 
Approaches to the problems of P 
ceiving and knowing 


Behavioristic models in psychology 


Section Three: 
Section Four: 


Section Five: 


Section Six: Biological models 


Individual differences: their T 

ment and meaning A 

re 

These approaches will be examined from a 

points of view, namely, their coherence as ba = 
their empirical validity, and their fruitfulness- 


i sure 
Section Seven: mea 


PSYCHOLOGY: ITS NATURE AND ITS METHODS 


one will be presented in terms of propositions about 
behavior, and each proposition will be examined in 
the light of relevant empirical data where this is 
possible. Thus, if we indicate that Freud states as 
a proposition that ‘early environment is important 
for later behavior,” we will try to present some 
scientific evidence (both clinical and laboratory) 
that bears out this proposition. In proceeding from 
theory to data in this manner, we will also try to 
point up the different methods used (for example, 
the use of projective tests), and their validity and 
general usefulness. 

The approach taken here may appear to be plural- 
istic. However, it is not. One theory may not be 
as "good" as another according to the three criteria 
outlined above. And, in any case, most of them are 
concerned with quite different aspects of the be- 
havior of organisms. We will attempt to assess 
each as we go along, and also, by means of cross 
references, to indicate where convergences between 
different approaches occur. 

To compare theories, we must first distinguish 
them, and this means close attention to the ter- 
minology and methods of each. When learning, for 
example, the behavioristic viewpoint, we must be 
prepared to enter totally into that framework, much 
as if we wanted to learn something about Japan, we 
would need to learn the Japanese language thor- 
oughly and imbue ourselves in Japanese culture, 
though not so completely that we lost our own 
identity. It will be of considerable aid to the stu- 
dent if he attempts to translate as he goes along 
some everyday problems into the language of each 
model. Science is largely a game of detection. To 
solve problems we must use different theories to 
their limits. We also must be flexible enough to 
shift from one to the other. The crass police in- 
spector with his single all-purpose theory never 
solves the crime, nor does the amateur with his 
happy common sense. 

In a short epilogue, we will consider the pos- 
sibility of unity between different approaches and 
the general philosophic position that can be said to 
underlie the point of view represented by this book. 

One last word of caution: As a science, psychology 
must necessarily analyze and simplify from the com- 
plex totality that comprises any human being. It 
is this which we encounter and with which we must 
deal in our everyday lives, not the highly abstract 
models of psychology- And consequently, the latter 
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may appear to many readers to be inept, insufficient, 
and often even offensive. We must emphasize here 
that there is no necessary opposition between these 
two views. The treatment of a person, during the 
duration of an experiment, as a statistic—a mere 
number in a series—does not imply a commitment, 
on the part of the experimenter, to such a point of 
view in general. There is much about mani that is 
mysterious and arcane, and it is no concession to 
obscurantism to admit this, while to deny it does 
nothing to promote the worth of psychology as a 
science. We may thus end this section with two 
quotations, disparate in intent but equally valid in 
reflecting our position: 


What a piece of work is a man! How noble in 
reason: how infinite in faculties, in form and mov- 
ing, how express and admirable, in action how like 
an angel, in apprehension how like a god! the 
beauty of the world the paragon of animals! [William 
Shakespeare, Hamlet, act Il, scene 2]. 


and from a contemporary philosopher: 


However acute our awareness may be of the rich 
variety of human experience, and however great 
our concern over the dangers of using the fruits of 
science to obstruct the development of human in- 
dividuality, it is not likely that our best interests 
would be served by stopping objective inquiry into 
the various conditions determining the existence of 
human traits and actions, and thus shutting the 
door to the progressive liberation from illusion that 
comes from the knowledge achieved by such inquiry 
[Nagel 1961, p. 606]. 
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ITS NATURE AND ITS METHODS 


SECTION TWO | 
PSYCHOANALYSIS AND THEORIES - 
OF PERSONALITY 


“But mere separateness and uniqueness are not the 
psychologist’s chief concern. Wasps and mice, trees and 
stones possess this elementary distinction. In addition 
to separateness and uniqueness a human being displays 
psychological individuality, an amazingly complex 
organization comprising his distinctive habits of thought 
and expression, his attitudes, traits and interests, and his 
own. peculiar philosophy of life. It is the total manifold 
psycho-physical individuality, commonly referred to as 
personality, that engages the attention of the 
psychologist.” 

(Allport, 1937, p. 24) 


PROLOGUE 


A few years ago, a grand jury in Indiana indicted, 
for first degree murder, a divorced mother, Mrs. 
Baniszewski, three of her six children, and two of 
their friends. The victim was sixteen-year-old Sylvia 
Likens, the attractive daughter of some neighbors 
who had come to board with the Baniszewskis while 
her parents were traveling on the Midwest Fair cir- 
cuit. Although her relationship with this family was 
initially quite normal, it soon started to assume a 
bizarre and dreadful character. Reprimands for 
actual or imagined offenses became more and more 
frequent and more and more severe, and these came 
to be imposed on Sylvia not just by Mrs. Baniszew- 
ski but also by the children—two boys and a girl 
and their two friends. Punishment gradually gave 
way to torture. Mere slappings turned into whip- 
pings with a heavy belt and blows on the head with 
a paddle or a broom handle. Confinement to her 
room was followed by incarceration in a dirty base- 
ment with the family’s two dogs. Finally, her cap- 
tors climaxed their adventure in sadism by branding 
Sylvia with a heated needle on her lower abdomen 
with the words “I'm a prostitute and proud of it” 
in inch-high letters. A few days later, following fur- 
ther torturing, Sylvia entered a period of profound 
apathy and finally died. _ 

What could have provoked such an incredible dis- 
play of calculated sadism? Were all those involved 
insane? This seems unlikely in any usual sense, 
since all of them had apparently been leading, up to 
that point, fairly normal lives. Can we put it down 
to simply a symptom of the “troubled” society we 
live in? This is again very doubtful. The history of 
man shows us no shortage of horror and cruelty, 
and every age has had its indignant commentators 
on its evils. The inscription on an ancient Assyrian 
tablet reads: 


Our earth is degenerate in these latter days; bribery 
and corruption are common; children no longer obey 
their parents; every man wants to write a book, 
and the end of the world is evidently approaching- 


Whether writing books is a form of degeneracy 
we might question. But it is certainly clear tha 
human society has always had at least as muca 
corruption and hate as nobility and love. Must ts 
then conclude that in all of us, for some reason, |! 
hidden impulsions to the kind of bestiality releas® 
in Mrs. Baniszewski? Are all of us “normal” people 
really so normal? Some have thought not. Pies 
great French thinker Blaise Pascal remarked: oar 
are by nature so mad, that not to be mad is ts 
a form of madness” (Pascal, 1960, p. 414). ter 
we shall indicate shortly, this thought was la 
Shared by Freud and many of his disciples. le 

Let us look at a more directly clinical sany 
drawn from an actual psychoanalytic case Sel 
reported by a psychoanalyst—Robert Lin ho 
(1955). The subject is Laura— "The girl aly 
couldn't stop eating.” Her problem is dramatica 
described by Lindner as follows: 

Laura had two faces. The one | saw tha inf 

was hideous. Swollen like a balloon at the por ont 

bursting, it was a caricature of a face, the eye. hly 
in pockets of sallow flesh and shining fever ag 
with a sick glow, the nose buried between ail ir 
cheeks splattered with blemishes, the chin 2" ie 
shadow mocking human contour; and someW ie 
in this mass of fat a crazy-angled carmined 
was her mouth. me 

Her appearance astonished and disgusted ing 
The revulsion | felt could not be hidden. ObserV 
it, she screamed her agonized self-loathing. 


t morning 


a ” ried 
Look at me, you son-of-a-bitch,”” she Vaura: 
“Look at me and vomit! Yes—it's me Ti [ve 


Don't you recognize me? Now you see wha 
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been talking about all these weeks—while you've 
been sitting back here doing .nothing, saying 
nothing. Not even listening when I’ve begged and 
begged you for help. Look at me!” 

“Lie down, please,” | said, ‘‘and tell me about it.” 

A cracked laugh, short and rasping, came from 
her hidden mouth. The piglike eyes raised to some 
unseen auditor above, while clenched fists went 
up in a gesture of wrath. 

“Tell him about it! Tell him about it! What the 
hell do you think I've been telling you about all this 
time!" 5 

“Listen, Laura,” | said more firmly, "Stop yelling 
and lie down’’—and | turned away from her toward 
the chair behind the couch. But before | could 
move, she grabbed my arm and swung me around 


to face her. | felt her nails bite through my coat 
and dig into the skin beneath. Her grip was like 
a vise. 


She thrust her face toward mine. Close up, it 
was a huge, rotting wart. Her breath was foul as 
she expelled it in a hoarse, passionate whisper. 

“No,” she said, "I'm not going to lie down. I’m 
going to stand here in front of you and make you 
look at me—make you look at me as | have to look 
at myself, You want me to lie down so you won't 
have to see me. Well, | won't do it. I’m going 
to stand here forever!’’ She shook me. “Well,” 
she said. "Say something—go on, tell me what 
you're thinking. I'm loathsome aren't |? Disgusting, 
say it! Say it!’" Then suddenly her grasp loos- 
ened. Collapsing, she fell to the floor. “O, God," 
she whimpered, ‘‘please help me, please..., 
please... ."" 


Laura’s compulsion was not a steady craving for 
excessive amounts of food. Rather it was a series 
of episodic and unpredictable frenzies during which 
she had a compelling need to fill up a hole or 
emptiness she felt to be inside her. She would then 
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literally eat herself into a state of unconsciousness 
and subsequently sleep off the effect for as long as 
two days. 

Bizarre behavior indeed, perhaps beyond the ex- 
perience of most of us. Yet, it occurs in human 
beings and has an explanation. We will not indicate 
what this might be in Laura's case. At so early a 
point in our discussion, this would be premature. 
We only ask the reader to return to the case of 
Laura after he has mastered the content of this 
section. 

Most people, of course, do not show such deviant 
forms of behavior. Most of us have our quirks and 
problems but still manage to get along fairly well in 
society. Furthermore, a few of us may be blessed 
in being unusually stable and happy. The study of 
personality is as much concerned with these normal 
people as with the Lauras and the Baniszewskis. 
In fact one prominent psychologist, Abraham Mas- 
low, has argued that we can learn a great deal more 
from looking at the very healthy than we can from 
looking at the very ill. Perhaps the major difficulty 
lies in locating such persons. Unhappiness and . 
deviancy are much more visible than happiness and 
normalcy. In addition, these latter qualities are 
easily confused with success, achievement, or pros- 
perity, but it should be obvious that they are not 
the same thing. The saying that money cannot buy 
happiness is trite but nonetheless true; as a TV 
personality once remarked, ‘‘Money only allows us 
to live miserably in comfort." 

In any case though much of personality study has 
grown out of a psychiatric tradition with its medical 
orientation toward sickness, a good deal has had 
rather different origins and has been concerned with 
normal or unusually healthy subjects. 


CHAPTER 3 


BASIC NOTIONS AND MET HOD 
OF PSYCHOANALYTIC 


THEORY 


THE BACKGROUND 


Whether Pascal's view about the madness of man- 
kind is true or not, there is no question that the 
more startling forms of deviant behavior attract our 
concern and attention and perhaps for this reason 
offer to us a method of uncovering the secrets of 
human personality. It is historically true that much 
of the study of so-called normal personality grew 

- out of psychiatry and psychoanalysis, whose main 
preoccupation was with the mentally sick. Let us 
examine in broad perspective some of this history. 

Eighteenth- and nineteenth-century France was a 
place of turbulence and unrest. The “old regime” 
paved the way to the revolution of 1789, not so 
much by its tyranny, which was evident enough, as 
by the inefficiency of its tyranny and the debauchery 
and confusion in the court of Louis XVI. This care- 
less permissiveness allowed new ideas to grow. 
One of the major ones espoused by the philosopher 
Jean Jacques Rousseau was this: “Man is born free 
and everywhere he is in irons.” This idea, good in 
itself, was, in a sense, qualified not only by the 
sentimentality of the man generating it but also by 
the savagery and political opportunism of the man 
chiefly responsible for translating it into a frame- 
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work of action: Robespierre. The rallying call or 
the revolution, “Liberty, equality, fraternity,'' cam 
to be a cry of vengeance and destruction, a patent 
and epilogue to the guillotine, rather than an appe@ 
to reason, justice, and love, l 6 
Nevertheless, there were some to whom i 
words signified not a political revolution but a rev 
lution of the mind and heart of man, a new human 
ism whose major thrust would be the giving ° 
comfort and understanding to one’s fellow man- 
Philippe Pinel was a man of such persuasions, a 
it was mainly due to his selfless efforts that modern 
Psychiatry emerged, It is a profound commentary 
on the period that this man was born only en 
years after another famous figure—the Marquis y 
Sade. If Pinel reflected all that was good in oe 
temporary French outlook, it might well be said ur 
de Sade, in his writings, reflected all that was Gor 
rupt. Each in their own way, however, was con 
cerned with the well-being of man. . 
As well as being a medical writer of great = 
fluence, Pinel was an activist. He was appointe 
in 1793 by the Commune to the Bicétre, a notorious 
Paris mental hospital, where his first official act 


was to have the chains and fetters removed from 
the inmates, many of whom had worn them for as 
long as forty years. The ameliorative effect was 
usually instantaneous. A simply remedy, but one 
which many persons do not accept wholeheartedly 
even today. To them, mental illness is a moral 
inadequacy; punishment, not kindness, should be 
its due. 

Pinel's humanism was coupled with a typically 
Gallic disposition to bring to the phenomenon of 
mental illness the illumination of reason and under- 
standing. How many distinct syndromes could be 
recognized? How did each originate? What ther- 
apeutic measures could be used? These were the 
kinds of basic questions to whose solution Pinel 
dedicated his life. All European psychiatry followed 


his lead. 
Into this tradition of rationalism a somewhat 


mystical note was injected during the 1770s by the 
hypnotist Franz Anton Mesmer. Though the formal 
schools that grew out of his influence—Nancy and 
Salpétrigre—were conventional enough, his volatile 
and quixotic personality did much to lend a little 
magic to this notion of healing. Hypnotism is still 
a mysterious phenomenon. In the eighteenth and 
nineteenth centuries, presented by Mesmer in the 
framework of a cabalistic and hocus-pocus theory, it 
was much more so. But it did sometimes produce 
therapeutic results. 

Supporting Mesmer's general orientation were the 
naturalistic and romantic literary figures Zola, de 
Maupassant, and Marcel Proust, the symbolists, 
plus the quasi-scientific literature on sexuality of 
Krafft-Ebing, Forel, and Havelock Ellis. All these 
combined to create a focus on the hidden side of 
civilized man—his sexual and destructive impulses, 
his secret loves and hates, which until that time had 
figured little in any serious attempts to understand 
the human personality and its workings. 

The intellectual stage was thus set for one of the 
greatest minds of our century, Sigmund Freud. 
Born in Freiberg, Moravia, on May 6, 1856, he 
gave his life wholly and passionately to the problem 
of comprehending man. Gregory Zilboorg in his 
beautifully incisive history of medical psychology 
(Zilboorg & Henry, 1941) writes of him as follows: 

Freud would appear almost strikingly a kindly 

shadow of the past, the last representative of the 

Renaissance and the humanism which wanted man 
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free, which studied man and his humanisms, which 

wished him well in his frailty and admired him in 

his greatness. 

Not all students of psychology would agree with 
such a view. Nonetheless, for better or for worse, 
Freud's impact was enormous. Out of his thinking 
have emerged many psychological theories of per- 
sonality. The validity of these theories and those 
of Freud himself must be judged in terms of em- 
pirical evidence. This we will try to present fairly. 
We wish only to emphasize, in concluding this his- 
torical excursion, that, in our opinion, mankind 
would have been poorer without Freud. His death ` 
in 1939 coincided with the outbreak of World War 
II—a year that began a period when mankind was 
to give up its humanity. 


BASIC NOTIONS 


Perhaps the most basic idea underlying all psy- 
choanalytic theories is that a major part of human 
mental process is unconscious, and this part plays 
a crucial role in determining behavior. True, we 
can usually give conscious reasons for most of our 
actions, and these appear to be sensibly related to 
our behavior in a one-to-one way: one action, one 
reason. Freud's great insight, based on his ob- 
servations of normal and abnormal people, was to 
recognize that the situation is never this simple. 
Behind any human action lie many motives or de- 
terminations. These vary in importance and in the 
degree to which they enter our awareness. Further, 
they may be opposed by negative determinations 
that impel us in other directions Many of these 
motives, both positive and negative, are performed 
literally for childish reasons. 

Thus mind has at least three important charac- 
teristics: First, it is structured in various ways; for 
example, some of it is conscious, but much of it is 
unconscious. Second, it is dynamic, in the sense 
that what is going on in one part may interact or 
even conflict with what is going on in another. 
Third, it has a developmental history and stores 
through memory processes the residuals of its early 
experience with the world. Most psychoanalytic 
models and personality theories have been primarily 
concerned with the explication of these three funda- 
mental notions. We will use them here to form the 
organization of this section. 


BASIC NOTIONS AND METHOD OF PSYCHOANALYTIC THEORY 


Freud himself arrived at these ideas not only 
from his studies of mentally ill patients in his clinic 
but also from a careful analysis of such normal 
everyday occurrences as dreams, slips of the tongue, 
acts of forgetfulness, social customs, and even lit- 
erature. In all these, he found strong evidence of 
unconscious determination. Not only were there 
often very important unconscious reasons for acts 
which also had obvious conscious causes, but there 
were usually unconscious determinants lying behind 
behavior which, to all appearances, had no reason 
at all. A deliberate action like smoking a cigarette 
may be motivated not only by a conscious desire to 
relax or relieve tension or be part of the gang, as 
most of us, in fact, view it, but also by uncon- 
scious desires, for example, to put objects into our 
mouths—a remnant of an infantile need for sucking 
pleasure. Similarly, an ‘‘accidental’’ action, like 
knocking over a glass of water, may result not 
simply from clumsiness but, on the contrary, from 
a well-coordinated attempt to satisfy an unconscious 

need for attention. 

The possibility of unconscious motives for all ac- 
tions, even the most trivial ones, was explicated at 
length by Freud and his followers. The conception 
of an unconscious is the cornerstone of all psycho- 
analytic thinking. Actually, the general idea was 
not new with Freud. Such philosophers as Aristotle, 
Nietzsche, and Hartmann had used or implied such 
a notion before, and, in the nineteenth century, 
many writers such as Blake, Coleridge, Proust, and 
particularly the French symbolists, had begun to 
turn more and more to man’s unconscious (cf. 
Whyte, 1960). 

It is a special tribute to the genius of Freud, how- 
ever, that he was able to take the concept, hold it 
up to the light of rational inquiry, and develop it as 
a valuable explanatory construct in concrete cases. 
By reference to an unconscious, psychology became 
able to make sense out of a whole range of human 
behavioral phenomena that before had escaped ra- 
tional interpretation. As we shall see Shortly, 
Freud's investigations of the unconscious in man 
led him into strange and bizarre intellectual worlds. 
His formulations were in many ways offensive both 
to the common sense of contemporary laymen and 
to the ideas of nineteenth-century Psychology, whose 
primary subject of study was consciousness. To 
state that man's consciousness was relatively un- 


important was certainly a radical step. In this ie 
spect, Freud was not overestimating his discoveries 
when he wrote: 


Humanity has in the course of time had to endure 
from the hands of science two great outrages upon 
its naive self-love. The first was when it realized 
that our earth was not the centre of the universe, 
but only a tiny speck in a world-system of a magni- 
tude hardly conceivable; this is associated in our 
minds with the name of Copernicus, although 
Alexandrian doctrines taught something very similar. 
The second was when biological research robbed 
man of his peculiar privilege of having been Spe 
cially created, and relegated him to a descent from 
the animal world, implying an ineradicable animal 
nature in him: this transvaluation has been acron. 
plished in our own time upon the instigation 0) 
Charles Darwin and Wallace and their predecessors: 
and not without the most opposition from ‚thelf 
contemporaries. But man’s craving for grandiosity 
is now suffering the third and most bitter a 
from present day psychological research which ! 
endeavouring to prove to the “ego” of each one 
of us that he is not even master in his own ant 
but that he must remain content with the meres 
Scrap of information about what is going on UN 
consciously in his own mind [Freud, 1935, p. 252]. 
As the founder of psychoanalysis, Freud was ae? 
undoubtedly the father of many theories of pare- 
ality of academic psychology. In fact, most woma 
in this field have focused in one way or another = 
the three broad dimensions of mind to which W 
referred above, though they have not always agree 
with Freud's Particular formulations. In aoe 
most of them have tended to share his orientation 
toward the methodological assumptions which 
must make when we attempt to dissect man’s pel 
sonality. Before attempting to explain the prendia 
Position and its offshoots, it is necessary to discus 
this problem of method. 


THREE METHODOLOGICAL POSTULATES 
Order in Man 


This postulate states that man’s behavior is A 
sentially orderly and that this order can be Ta 
covered by means of scientific investigation. is by 
notion is basic to all scientific psychology and iS 
no means unique to psychoanalytic psychology: 
However, Freud was among the first to commit Mi 
self to it. Like many of his contemporaries, he fe 


38 PSYCHOANALYSIS AND THEORIES OF PERSONALITY 


that the idea of free will was quite incompatible 
with scientific determinism and that if man really 
had free will, then he could not possibly be studied 
scientifically. Actually this was a limited concep- 
tion of the nature of freedom. Even those actions 
which we intuitively regard as free have reasons be- 
hind them—that is, they are not due to chance. 
Consequently, they may still be regarded as orderly 
and therefore amenable to scientific inquiry. ‘‘Free- 
dom" lies not in lack of determination but in self- 
determination. One contemporary psychologist, 
O. H. Mowrer, perhaps put his finger on the heart 
of the problem when he stated in reference to 


“freedom": 


It does not imply caprice or lawlessness. Instead, 
in its most profound meaning, it implies the capac- 
ity to change, when circumstances change and old 
actions need to be replaced by new ones. In- 
animate objects, like stones, are the least free, 
most bound, fixed. If you tap a rock with a ham- 
mer, it may “change” in the sense of flaking or 
cracking but it will not change in the sense of 
becoming more or less resistant to our blows; much 
less will it change its "behavior" in the sense of 
“going away" or “fighting back" as opposed to 
“staying put” and thus subject continually to our 
assault [Mowrer, 1953, pp. 67-68]. 


This is the broader meaning of free will as it has 
been traditionally defined, though it is a view that 
many nineteenth-century scientists failed to see. As 
a matter of fact, Freud himself did allow for some 
indetermination in man. This is reflected in his 
belief that although postdictions could often be 
made about an individual, predictions usually could 
not be. That is to say, he felt it was easier to make 
sense out of what a patient had already done than 
to say how he would behave some time in the 


future. 


The Validity of the Clinical Method 

It is true to say that the psychoanalytic model is 
based almost entirely on observations of patients in 
the clinic, rather than on carefully controlled experi- 
ments in the laboratory. This fact has led many 
psychologists to question the general validity of the 
theory. However, as we have indicated in Section I, 
the differences between the clinic and the laboratory 


are largely a matter of degree. Both are committed 


to empiricism; that is to say, both involve experi- 
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ence, and both involve a certain amount of plan- 
ning and control. The clinician does not record all 
of his patients’ behavior but only those salient fea- 
tures which he has already planned to study. The 
more advanced his theory is, the more planned will 
his observations be. As Freud developed his ideas 
about personality, for example, he became more and 
more interested in trying to find out about the 
patient's early experiences rather than his contem- 
porary behavior. In addition, he became more 
aware of the importance of sexuality, of the person's 
relations with his parents and with the analyst. 
This restriction of experience to certain chosen di- 
mensions is what is meant by planning, and it is 
analogous to the kind of planning that goes into an 
elaborate laboratory experiment. 

Also, there is at least an implicit mode of control 
involved in the clinical situation. The inference, for 
example, of a link between a particular type of early 
parent-child relationship and homosexuality is made 
not only on the basis of regular occurrence of the two 
together but also on the basis of their being absent 
together. In the clinic, the data that allow such a 
conclusion are not gathered neatly at one time but 
are accumulated gradually as different kinds of pa- 
tients come for treatment. In a way, the clinician 
carries around his control group in his head or on 
some kind of written cumulative record. 

This does not mean that the clinical method can 
arrive at conclusions with the same certainty as 
does science. There is little question that the 
amount of control we can impose on an observation 
in the laboratory is much greater. Nevertheless, it 
is unrealistic to suppose that the clinical enterprise 
is therefore useless. What usually emerges from 
clinical experience is a set of heuristics or general 
rules for dealing with or helping other people. Be- 
cause these rules are seldom based on established 
scientific conclusions, they must always be regarded 
as provisional and not as absolute. They are much 
like those we would use in playing a chess game. 
Here, we make moves largely on the basis of general 
principles that have been found by chess players to 
be useful; for example, ‘‘gain control of the center 
of the board''; ‘‘move the queen frequently”; ‘‘guard 
the king.” 

The problem of understanding people in a clinical 
setting is very much the same. From the stand- 
point of science, it is an unsatisfactory means of 
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reaching firm conclusions, but it is a way of gen- 
erating hunches which can then be tested in the 
laboratory in a controlled manner. As it turns out, 
the concepts emerging from psychoanalytic practice 
have been very productive of research in person- 
ality. This does not mean, however, that psycho- 
analysis itself is a scientific system. It is not and 
should not be judged on this basis alone. 


The Continuity of Normal and Abnormal 

One of Freud’s basic hypotheses was that there 
is only a difference of degree between normal people 
and neurotics and psychotics. He saw for example, 
distinct similarities between the dream processes of 
normal people and the language and thought of the 
severely mentally ill, between the little ritualistic 
acts of normal people and the exaggerated obses- 
sional behavior of neurotics. In Freudian thinking, 
normal persons were at one end of a continuum, 
psychotics at the other end, and neurotics in the 
middle. Normality was a rare blessing realized by 
only very few people indeed. The average person, 
or most people, would probably fall somewhere be- 
tween normal and neurotic—neither completely sick 
nor completely healthy. This fairly represents 
Freud’s view, which, it must be admitted, was a 
rather pessimistic one. However, it did allow him 
and his followers to use observations obtained in 
the clinic with abnormal people as support for a 
general theory of personality which would cover 
normal behavior as well. 

The psychoanalytic model has often been crit- 
icized for doing this. Some writers have maintained 
that the personality of a sick person is radically 
different from that of a healthy one, so that very 
few generalizations from one to the other are pos- 
sible. Certainly, much of psychoanalytic theory 
sounds old enough so that the layman feels it can. 
not possibly apply to him. There is something to 
be ‘said for this popular point of view. It is likely 
that many purely somatic diseases, for example 
leukemia, encephalitis, and cancer, are either pres. 
ioral peapa. wales emp fun 

: uld be very risky to develop 


a theory or description of normal | i 
y ung f 
the basis of study only of can e aa 
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We thus have two theories about the relation be- 
tween the normal and abnormal, one stating that 
the two are categorically different, the other stating 
that they are different only in degree. Both of them 
rest, of course, on the premise that there are in fact 
normal as well as abnormal people in the world. 
Although this seems self-evident, a few psycho- 
analytically oriented writers, including Freud him- 
self, especially toward the end of his career, have 
actually thought that perhaps no one at all is really 
normal and that civilization itself is sick. Such a 
view is perhaps extreme, but it does point up a Sec 
ond problem that exists for both theories: the dis- 
tribution of normal and abnormal people in any 
population. A number of possibilities are open- 
Some of these are illustrated in Figure 3-1. 

Consideration of these points of view may appear 
to be of academic interest only. Actually, each has 
outcomes or explications of considerable impor 
tance. For example, if we maintain that abnormal 
and normal are categorically distinct, then obviously 
we should be very careful not to generalize from 
what we find out about one class to the other class: 
Conversely, if we believe in the essential continuity 
between them, we may legitimately generalize from 
One class to the other. In fact, we may find it 
especially profitable to work on the abnormal, since 
the distortion and exaggerations of personality that 
exist there may better reveal what the normal is like: 
This is often true in the other sciences, in astron” 
omy, for example, where a relatively rare event like 
the Passage of a certain celestial body or a solar 
eclipse may furnish a large amount of information 
of basic and general value. 

_ Evidently, then, these problems are real ones. |t 
IS of value to know whether there is continuity Pe 
tween the normal and abnormal personality a" 
what the incidence of each is in any given popula: 
tion. Unfortunately, it is not possible to provide 
any definite answers, mainly because of the ur 
culty of deciding on diagnostic dimensions. usu" 
ally, reliance must be placed on fairly loose criter!?' 
for example, whether a person goes to a psychiatrist 
for help or is able to function adequately in society 

It should be recognized also that the application 
of these criteria is not an easy matter. How well ê 
Person can function in a society depends not only 
on his own status but also on the status of the 
Society itself. In other words mental health is @ 
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Frequency 


A 


Frequency 


Abnormal 
Neurotic 


Healthy Average 


Psychotic 


(a) Most people are fairly normal, a few are very 
abnormal, and afew very normal. Normality here 
means healthy, not average. 


Frequercy 


= 


Abnormal 


Normal 


le) No continuity between normal and abnormal. 
People are either sick or well. Most of them are well. 


FIG. 3-1 a,b,c 
dividuals in the population. 


least to some extent relative to the society or culture 
in which it is being assessed. One influential 
writer—Thomas Szasz (1961)—has in fact sug- 
gested that the idea of mental illness is a myth and 
represents simply a judgment made about certain 
individuals whose beliefs, values, and behavior do 
not happen to fit with those of most individuals in 
the culture. This is an extreme point of view. None- 
theless, it is certainly true that society distrusts and 
fears people who are different; those who are too 
different it may be ready to categorize as insane. 
Whatever the actual truth of the matter, psycho- 
analytic psychology makes the assumption of a con- 
tinuity between normal and abnormal. Hence it 
generalizes from findings obtained with patients in 
a clinic to the average person in everyday life. In 
point of fact, psychoanalytic treatment, from the 
patient's standpoint, is a highly rigorous intellectual 
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Normal Abnormal 


(4) Continuity between normal and abnormal. 
Most people are normal, fewer are abnormal. 
Normal here can mean what most people are like, 
or, if one is an optimist, healthy also. 


Hypothetical distributions of normal and abnormal in- 


exercise and cannot.be applied readily to the se- 
verely ill. The theoretical inferences drawn by 
Freud about human personality were based on the 
study of individuals who could at least get by rea- 
sonably well in society. Consequently, no great 
strain is placed on the rules of generalization. 

Armed with the above methodological principles, 
Freud and his followers attempted to draw up the 
rules governing the behavior of man. We will con- 
sider his work under the three broad headings to 
which we have referred above: (1) the structure and 
topography of personality, (2) the dynamics of per- 
sonality, (3) the development of personality. Within 
each of these chapters, we will show the ways in 
which original Freudian doctrine has been modified 
and its ideas countered by different ones and the 
culmination of this dialectic in contemporary ap- 
proaches to the study of personality. 


BASIC NOTIONS AND METHOD OF PSYCHOANALYTIC THEORY 


CHAPTER 4 


THE TOPOGRAPHY AND 
STRUCTURE OF 
PERSONALITY 


We must recognize first that the unconscious is 
not a thing or a place but a construct, or theoretical 
conception, postulated to account for certain em- 
pirical observations. As we indicated in the first 
part of this section, Freud was by no means the 
first person to make such observations or to use the 
term ‘unconscious.’ However, he was the first to 

‘explore them empirically and to examine their the- 
oretical and practical implications. The results of 
his work in these directions have been of enormous 
importance both to the discipline of Psychology and 
to the treatment of many forms of mental illness. 
We will first look at the evidence that led Freud to 
his notion of an unconscious, then follow the his- 


torical development of his thinking about the struc- 
ture of personality. 


THE TOPOGRAPHY OF PERSONALITY 


Like a country, personality can be charted along 
certain dimensions, and just as geographers may 
use longitude, latitude, and elevation, so many psy- 
choanalytic thinkers use consciousness. In the 
Freudian scheme, the topography of personality is 
divided into three parts, the conscious, the precon- 
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; y ips 
scious, and the unconscious. Their relationship 


are shown in Figure 4-1. - 
In the first place, the drawing indicates that per 
Sonality has three parts; it is not homogeneous. ` 
better way of stating this is to say that three mit 
arate constructs are necessary to explain or accou it 
for all aspects of personality. The conscious: u 
will be noted, grades into the preconscious witho _ 
any definite boundary between them. This iS Ki 
plicit in the idea that whereas the conscious vepre 
sents immediate actual awareness, the preconsciol 
IS only potential awareness. That is to say 
Preconscious refers to ideas, images, or wishes 
can be récalled or recollected even though they 
not occupy awareness at a particular time. ON : r- 
other hand, there is a fairly sharp boundary Et: 
rounding the unconscious proper. This schema 5 
cally represents the fact that the contents of th 
unconscious (i.e., unconscious ideas, images, we 
wishes) are not normally available to consciousne® 
The unconscious does have an indirect relation "” 
conscious behaviors, however, in this sense: acco" a 
ing to Freud and others, the unconscious has n 
greater importance in determining behavior os 
either the preconscious or conscious. For this re? 


t 


Conscious 


Preconscious 


Subconscious 


Unconscious 


FIG. 4-1 Schematic drawing of the structure of per- 
sonality according to Freud. 


son, he compared personality to an iceberg, four- 
fifths of which lies below the surface. Such de- 
termination, of course, varies with the behavior and 
with the person. Some acts will be fully conscious; 
others, less so. Similarly, a person after analysis, 
we hope, will be more aware of himself and his 
motives than before analysis. 

A final aspect of the schema is locus. Although 
in the diagram the preconscious is placed between 
the conscious and unconscious, according to the 
notion that there is a gradation between the three, 
the preconscious does not actually separate the 
other two in any dynamic sense. That is to say, 
events that occur in consciousness can directly af- 
fect the unconscious without having first to pass 
through the preconscious. For example, the sight 
of a teacher who resembles ä parent may evoke in 
a child immediate unconscious feelings of hostility. 
But these same feelings may act directly on con- 
sciousness to produce antagonistic behavior. 

Such is the basic topography of personality. 
Much has yet to be added to give even a little of its 
full richness and complexity, but at least these few 
basic premises give us a starting point. 

It should be noted that not all psychologists would 
agree that these kinds of constructions are neces- 
sary or desirable. It is a fact, certainly, that all 
we can actually have direct contact with in other 
persons is their overt behavior, and it can be co- 
gently argued that to go very far beyond this is to 
enter a realm that is so speculative as to be beyond 
the scope of experimental science. A number er 
psychologists, particularly Hans Eysenck (1952b; 
Eysenck & Rachman 1965) and Joseph Wolpe 
(1964) have argued strongly for this position, not 
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only in respect to the analysis of normal and ab- ~ 
normal personality, but also in respect to any ther- 
apeutic measures that may be undertaken with 
patients. Thus their behavior therapy entails prac- 
tical techniques for controlling or changing behavior 
of any sort that is considered by society or by its 
possessor to be undesirable. This is attempted 
without recourse to the kinds of concepts that Freud 
and others have considered necessary. The reader 
must in the end decide for himself how valuable 
they are. To aid in such a decision we turn now 
to some of the kinds of evidence from which Freud 
derived his notions about the topography and struc- 
ture of personality. 

Freud drew mainly on three sources of informa- 
tion in his study of personality and the unconscious. 
These were (1) dreams, (2) psychopathology of 
everyday life, (3) wit and humor. Most of the data 
he collected was clinical, but to some of his clinical 
findings we can add some experimental evidence 
obtained hy others. Let us now look at each of 
these three areas of study in turn, presenting 
Freud's evidence followed by empirical data relating 
to these aspects of the basic topography of per- 
sonality. 


Dreams 

It is astonishing that although many of us (per- 
haps all of us) spend a large part of our lives en- 
gaged in dreaming, very little systematic effort was 
devoted to the study of dreams before Freud. It is 
one of his major contributions to have recognized 
their importance for the study of man. In therapy, 
Freud made extensive use of dream analysis, and 
from his case studies he was able to describe a 
basic property of dreams that pointed to the exist- 
ence of unconscious processes in man. This basic 
property is simply that a dream has a hidden co- 
herence and meaning underlying its apparent ab- 
surdity. Such a statement implies that dreams have 
two levels, or types of "content," a manifest con- | 
tent, which we can often recall, and a latent content, 
of which we are usually unaware. Most of us can 
remember at least parts of our dreams, and these 
parts at least are conscious. Many of the remem- 
bered elements can be referred to happenings of 
the previous day, to external stimuli such as a 
twisted blanket or a cold room, or to internal stimuli 
such as a stomach ache or a headache. A good 
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“many studies have been done on the relation be- 
tween dreams and these kinds of stimuli (Ramsey, 
1953), and some of the relevant findings are sum- 

i i ble 4-1. 
"laa en something of the range of events 
that can affect dreaming and its content. Psycho- 
analysts are aware of these facts but accord them 
little importance in understanding the deeper as- 
rsonality. 

E bes ee, behind the manifest content 
which the dreamer recalls in all its confusion and 
disconnectedness lies the latent content—a direct 
representation of the unconscious. As Age ir 
membered is not the real thing a 
m eco substitute which, by calling up 
other substitute ideas, provides us with a means of 
approaching the thought proper, of bringing into 
consciousness the unconscious thoughts underlying 

the dream. [Freud, 1935, p. 103]. 


Two important characteristics of the latent content 
can be noted: (1) The latent content itself as well 
as its relation to the manifest content is usually 
unconscious. (2) The latent content is difficult to 
uncover and, in fact, can usually be uncovered 
only by means of special techniques, such as free 
association or psychoanalysis. Even with these, the 
patient often actively resists recalling significant 
associations with manifest dream elements. This is 
another way of saying that the boundary between 
the unconscious and conscious is rather Imperme- 
able. Dreams also have many other properties aris- 
ing from the latent content and its relationship with 
the manifest content. 

According to analytic theory, a second basic prop- 
erty of dreams is that they have a purpose. They 
are not static or accidental flights of ideas but serve 
definite goals. The two main goals they serve are, 
first, to guard sleep and, second, to express or 
fulfill as far as posstble repressed or unconscious 
wishes. These together constitute the basic dy- 

namic of dreams. What evidence suggests the 
validity of such a hypothesis? In the simplest case, 
we find that physical needs like thirst and hunger 
if acute enough are often fulfilled inadream. Thus 
we may dream of eating or drinking to repletion, 
thereby allowing sleep to continue undisturbed even 
in the face of physiological tensions that would 
otherwise wake us up. The same applies in the 
case of psychological tension or anxiety. 


44 


Table 4-1 Properties of manifest content of dreams 
(Ramsey, 1953) 


Variable 


u, es 
Summary findings 


Type of imagery 


Visual, auditory, dermal, gusta- 
tory, olfactory. g 
about the en as in waking 

life. 

No period during night Br 
dreams do not occur, Pone 
some subjects report pream 
ing more frequently at pe 
time of night rather tha 
others. 

Slight evidence that yomg 
adults recall more are 
than children or the age i 
More intelligent persons E 
pear to dream more. No © Ke 
sistent sex differences. a 
evidence that anxious en 
jects dream more frequen 5 

Similar to elements in previo 
day's experiences. f 

Siral ae as odors, mie 
etc., occurring during ar 
often tend to be incorpora oa 
into the dream, Hormon 
and drugs also appear 


affect dream content. 
U II L 
46 ae 14) 
Example 4-1 A child's dream (Freud, 1935, P- 1 


Speed of dreams 


Incidence and fre- 
quency of dreams 


Personality of 
dreamer 


Content of dreams 


External stimulation 
of dreams 


for 
A little girl three and a quarter years old wone Si 
her first trip on the lake. When they came to terly 
she did not wish to leave the boat and cried bit ic 
the time on the water had evidently gone too OT wae 
for her. Next morning she said: "Last night 
sailing on the lake.” 


In this dream the wish fulfillment is transparent 
clear. The little girl, upset at not being allowe ep: 
Stay on the lake, fulfilled her wish during ee 
We might also infer that, by so doing, she “ai 
more readily than she would have otherwise: ©) by 
it is fair to suppose that the tension occasione 

the wish might have kept her awake. 


Here is a more complex adult dream: 4) 
11 
Example 4-2 An adult's dream (Freud, 1935. P- 


N ed the 
An adult male patient of Freud's dream 
following dream: 
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| am walking in front of my house with a lady on 
my arm. Here a closed carriage is waiting; a man 
steps up to me, shows me his authorization as a 
police officer, and requests me to follow him. | ask 
only for time in which to arrange my affairs. 


At first sight, the dream appears to represent any- 
thing but a wish fulfillment. It is most unlikely 
that the patient really wished to be arrested. How- 
ever, closer analysis yielded the following: the pa- 
tient was having an affair with a married woman 
and had spent the previous night with her. His 
main fear was that she might become pregnant and 
thus reveal their illicit relationship. To avoid this 
he had been practicing a form of birth control— 
coitus interruptus. Questioning indicated that his 
arrest in the dream was on the charge of infanti- 
cide, an act associated in the patient's mind not 
only with the killing of an infant but with the pre- 
vention of insemination by some method of birth 
control, such as coitus interruptus. Consequently, 
by his dream the young man fulfilled his wish to 
avoid having his mistress bear a child by him and 
at the same time symbolically punished himself for 
his immorality by having himself arrested. 

Again the dynamics of this second dream fit well 
with the Freudian hypothesis. We can assume that 
the gnawing fear on the part of the patient that hjs 
mistress might conceive would certainly tend to 
keep him from sleeping. This fear, or wish that 
this event would not occur, was assuaged by a 
dream of infanticide. This, in turn, might itself 
have disturbed him enough to wake him up but for 
the fact that he allowed payment for the crime to 
be made by his arrest, thus satisfying his con- 
science. In this highly complex manner, sleep was 
preserved and a wish satisfied. It may be added 
that further analysis also revealed a further fulfill- 
ment of a repressed infantile wish concerning in- 
fanticide and coitus interruptus. Many dreams do, 
like this one, involve wish fulfillment at several 


topographic levels. 


A third basic property of dreams, evident in the 
second case given above and in most adult dreams, 
is the operation of what Freud called at first the 
dream censor. This is a construct hypothesized 
to explain the fact that the wish fulfillments in 
dreams are seldom represented directly and openly 
but only indirectly and symbolically. We have seen 


that there is rarely any obvious relation between the 
manifest and latent content and their connection 
can be made explicit only by close analysis. Why 
should this be? Why should the wishes of the 
patient be disguised by some obscure symbolism 
that can be interpreted only with great difficulty?’ 

The answer Freud gives to these questions is that 
part of our personality actively resists the expression 
of unconscious infantile wishes because of their 
completely antisocial quality. Direct representation 
of them in a dream would occasion unpleasant feel- 
ings of guilt, horror, and anxiety. Consequently, if 
such wishes are to have any fulfillment, they must 
be so disguised as to escape notice by the censor 
and slide by it undetected. They are disguised by 
means of symbols according to fairly definite rules, 
some of which are described below. The dream is 
thus like a novel, a play, or a movie which is allowed 
public release by a censoring organization provided 
it guards its language and action rather carefully. 
Terms which merely suggest, hint at, or symbolize 
immorality can be accepted. Those which are too 
blatant have to be altered. 

The two purposes of the dream, to guard sleep 
and fulfill hidden wishes, can thus be accomplished 
only in a manner that is acceptable to the censor. 
In this formulation is contained the basic theory 
of personality structure formulated by Freud. It 
should be noted that the theory is a dynamic one 
in the sense that the dream is the resultant of a 
number of active counterforces. As we shall see 
shortly, the consequences of such a theory are 
many and important. 

Freud's basic analysis of dreams has not been 
accepted by everyone. One important critic, Calvin 
Hall (1953), has argued against the notion of a 
censor on the ground that only in some dreams does 
the wish appear in disguised form. In others, it 
appears quite openly. For example, the same per- 
son may on one occasion dream of flying or climb- 
ing, commonly regarded as symbolizing sexual inter- 
course, and on another occasion dream directly of 
intercourse in a quite undisguised manner. If this 
is true, how can we support the notion of a censor 
that demands translation of an immoral wish into 
some symbolic disguise? 

At least two answers to this question are possible: 
In the first place, we can modify the notion of cen- 
sor. For example, we might suppose that the 
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strength, or power, of counterforces originating from 
the censor varies according to certain conditions. 
It is possible that deeper sleep may so reduce their 
strength that the wish is allowed more direct ex- 
pression. There is no direct evidence supporting 
this, but it is entirely possible and could be ex- 
amined experimentally. Likewise, the components 
of the dream to which the censor objects may also 
vary. Freud described a case of one patient who 
dreamed he was sleeping with an unknown girl. 
This girl turned out to represent the wife of his best 
friend. Here, there was no masking of the act of 
intercourse but only of the partner. Such a case 
somewhat undercuts Hall's argument. 

The second answer, proposed by Hall, is to under- 
play the notion of a censor in dream formation and 
to stress instead the idea or representability. Ac- 
cording to this theory, dreams have mainly a cogni- 
tive function; that is to say, they are simply pic- 
torialized thinking—mental dramas in which all 
feelings, thoughts, and attitudes, no matter how 

- abstract, are portrayed in terms of images. 

Thus the value of studying dreams, according to 
Hall, is not so much in demonstrating the impor- 
tance of sexual and aggressive impulses and their 
control by a censor; rather it lies in the fact that 
they can tell us how a person views himself and his 
environment. For example, one individual may con- 
ceive of sexuality in terms of symbols of energy and 
power; another, in terms of symbols of gentleness 
warmth, and peace. Obviously, the two personal. 
ities are very different. 

The final set of characteristics of dreams relates 
to the rules ye lb the translation of latent 
“ge Aa meN est content. These rules make up 

dreamwork. The major ones are as follows: 


CONDENSATION Usually, the manifest content is a 
précis, or brief summary, of the latent content by 
which a great many ideas are condensed into a few 
For example, a dream of a thirty-seven-year-old pa: 
tient involved a dark, swarthy assailant named 
Charles who attacked him with a number of sharp 
weapons. As it turned out, Charles in the dream 
was a combination of two dentists named Charles 
Stuart, the other Stuart Rankings. Both these fig- 
ures were associated by the patient with pain and 
unpleasantness and were condensed into a single 
symbol of evil. It is interesting also that, in this 


dream, the patient succeeded in overcoming Charles 
in a most violent manner, thus clearly satisfying an 
aggressive wish. It is also of importance that his 
painful experience with one of the dentists had oc- 
curred twenty-eight years prior to the dream and 
had been completely forgotten by him (cf. Dalbiez, 
1941). 


DISPLACEMENT This mechanism involves the trans- 
fer of a feeling or attitude from its proper object to 
another that is associated with the first in some 
way. For example, a female patient dreamed that 
she was strangling a little white dog. By means 
of free association, it turned out that the little white 
dog was associated in her mind with her sister-in- 
law, whom she disliked intensely and whom she 
described as very short and of remarkably pale 
complexion. As we shall see later, displacement !$ 
a mechanism that occurs not only in dreams but 
also in waking life. 


Dramatization AND SYMBOLIZATION AS stressed 
by Hall, the dream is a kind of pictorial thinking- 
By dramatization, abstractions are translated int? 
concrete, plastic forms. For example, happiness 
may be represented by a sunny flower garden, full 
of birds and humming insects; sadness, by a cold, 
winter landscape. Many of the arts are, of course 
replete with examples of how the abstract is trans” 
lated into the concrete. According to Freud, 1s 
involves a regressive element. Symbolization 1 
very similar to dramatization. Perhaps the mal 
difference lies in the universality of the symbols 
used. Dramatization tends to be more individual: 
symbolization, more universal. It is not possible: 
of course, to give a complete list of symbols that 
always have unequivocal meaning. A great dea 
depends on the culture and on the particular indi: 
vidual. However, a partial list taken from Freud ig 
shown in Table 4-2. It will be noted that most © 
them are frankly sexual. This does not mean, 2° 
Freud himself pointed out many times, that all 
dreams are sexual in character. It does indicate: 
however, that sexual wishes are usually very i 


portant, not only in dreams but in the whole makeUP 
of man. 


SECONDARY ELABORATION A final mechanism i” 
the dreamwork involves the imposition of some 
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superficial logic and order on the dream, so that it 
more closely accords to conscious waking thought. 
Interestingly enough, this may make the dream 
harder rather than easier for the analyst to inter- 
pret, since he may be drawn away from its real or 
unconscious meaning. 


Freud's analysis of dreams was based on clinical 
case studies. However, some attempts have been 
made to validate his ideas in more controlled situa- 
tions. Example 4-3 is an illustration of these. 


Example 4-3 Experimental analysis of dreams 
(Farber & Fisher, 1943) 


The purpose of the study was to supply experi- 
mental confirmation of Freudian dream theory by 
objective methods. The subjects were college stu- 
dents, male and female, between eighteen and 
twenty-one years of age. They were of average 
ability, had no special talents, and had no knowl- 
edge of the psychoanalytic theory of dreams. Two 
approaches to the problem were used, one being 
concerned with translation of dreams and the other 


with production of dreams. 


Dream TRANSLATION The subjects were hypno- 
tized and, while under hypnosis, were presented 
with dreams which they were asked to translate. 
Results showed that in spite of their naiveté re- 
garding Freudian psychology the subjects could 
readily translate dreams into psychoanalytic ter- 
minology. Two examples are as follows: 


An eighteen-year-old girl was told under hypnosis: 
“Dreams have meaning. Now that you are asleep 
you will be better able to understand them. A girl 
dreamed that she was packing her trunk when a big 
snake crawled into it. She was terrified and ran 
out of the room. What do you think the dream 
means?” 

Almost before the question was finished, the sub- 
ject blushed, hesitated a second, then said, “Well, 
| guess she was afraid of being seduced. The 
snake would be the man's sex organ and the trunk 
hers.” As a control method, she was questioned 
later in a waking state about the dream. No com- 
parable statement could be obtained from her. , 

Several female subjects were told this dream: 
“A boy was sitting at his desk studying when the 
waste basket caught on fire. He rari and got a 
pitcher of water and put the fire out.” Their im- 


Table 4-2 Some common dream symbols and their 


meaning 
Symbol Meaning 
King, queen, or royal persons Parents 
Elongated objects, sticks, umbrel- Male sexual organ 
las, sharp weapons, neckties, 
etc. 
Small boxes, cavities, cupboards, Female sexual or- 
ovens, blossoms, flowers, gan 
jewelry 
Mounting steep inclines, ladders Sexual act 
Falling Anxiety feelings 
Swimming Bed wetting (ure- 
thral eroticism) 
Sliding, gliding Masturbation, or 


autoeroticism 


Se 
Note; For a good account of some of the rules involved in 
symbolization and dramatization, see Hall (1953). Notice 
how many of the symbols listed are also used in slang 
expressions. 


mediate response was: “Oh, he wet his bed” or 
“He should have gone to the bathroom.” 


EXPERIMENTAL PRODUCTION OF DREAMS The sub- 
jects were told under deep hypnosis, "I am going to 
recall an experience that happened to you some 
time ago. You have probably forgotten it, but as | 
describe it, you will remember it in all its details.” 
The experience was then described, after which the 
subject was told: “A dream will come to you. Raise 
your right hand when the dream begins, and lower 
it when the dream is finished.” After one or two 
minutes of dreaming, the subject was asked to 
relate his dream. 

The dreams produced in this way appeared to 
show many of the relationships between latent and 
manifest content as described by psychoanalytic 
theory. The protocols were as follows: 


1. A young woman was told, “When you were a little 
girl, you wet your bed, and when you awoke in the 
morning your mother scolded you.” The subject 
then dreamed that she told a lie, which made her 
parents so angry that they spanked her, In her 
first account she omitted to say what the substance 
of the lie was. Only after considerable questioning 
by the experimenters and evasion on her part did 
she state that she had lied about risking being 
“run over in order to go to the A & P.” (Note 
the amusing instance of unconscious punning here.) 
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2. To investigate the symbolization of the female 
breast, a male subject was given the following 
dream stimulus: ‘One day you were walking down 
the street in one of the poorer sections of town, 
and you happened to see a young woman sitting on 
the steps nursing an_ infant. Her breast was 
exposed, and you could see the baby take Er 
nipple in its mouth and suck at it.” His dream was: 
“| came to the corner where there was an old 
rundown store. ... | went in to look fora magazine 
called Famous Fantastic Mysteries. | saw fruit— 
apples and oranges—and tobacco and candy. They 
did not have the magazines, so | bought some pipe 
tobacco and went out. | took the Mount Pleasant 
streetcar and rode to the top of a tall hill; it was 
flat on top; the other side was steep. It was the 
end of the car line. | got off and stood on the edge 
and looked down." 


Under hypnosis, the dream picture of the hill was 


as follows: 


It should be emphasized, of course, that observa- 
tions such as these were made on a rather few 
subjects only and may hence show results that are 
atypical for the whole population. Furthermore, it 
is not impossible for them to have picked up some 
Freudian psychology informally, simply by exposure 
to the culture, even though they never actually 
studied it. Consequently we should be cautious 
about accepting them completely. As far as they 
go, however, they do seem to bear out the Freudian 
theory of dreams. Not only do they demonstrate 
the division between manifest and latent content, 
but also they show that the latter is largely in- 
accessible except under special conditions. They 
further shed a good deal of light on some of the 
dream mechanisms, particularly dramatization and 
symbolization. 


A more exacting series of studies initiated by 
Kleitman and his associates at the University of 
Chicago on the general nature of sleep and wake- 
fulness has recently yielded some interesting data. 
Kleitman was certainly not Operating within the the- 
oretical framework of Freud, but nonetheless some 
of the findings from his laboratory bear indirectly 
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on the ideas of psychoanalytic psychology. A few 
highlights are given in Example 4-4. 


Example 4-4 The relation of dreams to sleep (ef. 
Dement, 1965) 


The series of studies done by Kleitman, Dement, 
and their colleagues concerned the association = 
tween sleep characteristics and dreaming. es 
many adult subjects, these investigators establish 
first of all, that dreams were always agconpemi 
by rapid eye movements (REMs). This was done R 
recording the electric impulses which arise from t N 
muscles that control movement of the eyeba ; 
Such movements produce bursts of electric ar 
charges of muscle potentials. If the subject 3 
awakened while these are occurring, he usually T 
ports that he has just been dreaming. If he ! 
awakened at times when REMs are not occurring, 
on the other hand, he more commonly reports as 
dreaming. Why there should be such an associati e 
is not clear. Presumably, the dream produces i 
REMs rather than vice versa, or possibly some t i 
factor, for example, a burst of central nervo 
activity, produces both. nd 

Armed with this technique, Kleitman, Dement, @ -< 
others have reported a number of interesting fi" 
ings: „all 

1. We do not dream all night, but periodica 
usually about four or five times. The occurrence 
dreams coincides with phases of light sleeP ie 
posed to deep sleep. Light sleep is somet! i 
called paradoxical sleep, since it is a condition 
which the subject, though behaviorally asleep: for 
shows many physiological signs of wakefulness: sc- 
example, a waking electroencephalogram (EEG) co- 
ord,-REMs, and gross bodily movements. his 
incidence is shown in Figure 4-2. r ave 

Depth of sleep is indicated by type of brain WAY 
as measured by an EEG— slower, larger waves am 
ing associated with deeper sleep. The initial dre es 
Starts after about 114 hours of sleep and averse 
9 minutes’ duration. It is followed by another F 
riod of sleep before the next dream, which is rs 
minutes on the average. Then more sleep oro 
punctuated by two more dream periods of a 
28 minutes respectively. Thus we spend abou am 
to 20 percent of our sleep dreaming and om 


in 
more in the second half of the sleep period than 
the first. 
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These observations appear to fit quite well with 
some of the speculations of Freud. He did, in fact, 
state (Freud, 1953, p. 79): ‘‘Dreams seem thus to 
be an intermediate condition between sleeping and 
waking," and also [1953, p. 82] “Dreams are the 
reaction to a stimulus disturbing sleep.” 

It is clear from Dement and Wolpert's (1958) 
graph that sleep becomes lighter before the occur- 
rence of the dream and becomes deeper following 
the dream. This presumably means that some 
other factors must be tending to awaken the 
sleeper. Perhaps, in some sense, the dream does 
guard against this contingency. 

2. Dream recall seldom occurs unless the sub- 
ject awakens during or shortly after the dream. The 
amount of recall is directly related to the time 
elapsing between the end of the dream and the time 
of awakening. This would presumably mean that 
most of the dreams we normally recall are those 
that occurred just before we wake up in the morn- 
ing, unless we awoke in the middle of the night. 
Such a finding has little bearing on the Freudian 
view of dreams. It might suggest, however, that 
some of the dream distortion, or dreamwork, may 
go on during the process of recall of the dream 
rather than (or as well as) during the actual dream- 
ing. If true, this would not contradict but only 
refine psychoanalytic theory. 

3. Dement found that depriving subjects of 
dreaming had drastic effects on their behavior. 
This condition was accomplished simply by waking 
up the volunteer subjects every time REMs com- 
menced. The immediate effect of this was that 
dreaming started at progressively shorter and 
shorter intervais as the experiment proceeded. 
When dream deprivation was carried out over four 
or five nights and subjects were then allowed five 
nights of undisturbed sleep, they showed as much 
as a 50 percent increase in dream time. In addi- 
tion, subjects showed a number of psychological 


FIG. 4-2 The relation between 
dreaming and depth of sleep. 
The shaded portions represent 
dream periods. (Dement & Wol- 
pert, 1958) 


These included anxiety, irritability, 


disturbances. 
difficulty in concentrating, and a heightened tend- t 
ency to have transient hallucinations in response to 


a rapidly flickering light. Several subjects showed 
a marked increase in appetite. Controls who had 
been awakened an equal number of times but only 
between dreams showed none of these disturbances 
nor any changes in dream production. 

This finding seems to agree with Freud's em- 
phasis on the dynamic function of dreams—that is 
to say, their property of fulfilling wishes which, if 
unfulfilled, would wake up the sleeper. The data 
described do not directly prove this assertion but 
do show that if the sleeper is not allowed some ex- 
pression of whatever mentation is occurring in him, 
then psychological disturbance ensues. It should 
be mentioned at this point that some repetitions of 
the dream-deprivation experiment have not yielded 
the same results (e.g., Kales et al., 1964). It is not 
entirely clear what factors were responsible for the 
disagreement or whether Dement's data are spurious 
or dependent on rather special conditions. Further 
work will no doubt give us more answers. 


In general, the studies of Kleitman and Dement 
show some interesting agreements with (though not 
Proof of) the Freudian theory of dreams. They have 
also opened up an area of experimental investigation 
that has long been refractory to the efforts of scien- 
tists. 


Psychopathology of Everyday Life 

It may seem strange that the ordinary everyday 
life of the average person should involve anything 
pathological, but this was Freud's view. Not only 
in our dreaming life, but also in many phases of our 
waking life, we come close to mental illness. This 
makes some sense when we consider that if a hos- ` 
pitalized schizophrenic may not be able to remem- 
ber his own name or the name of his doctor, even 
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the nonhospitalized average person often fails to 
remember the name of a person he knows quite 
well and, to that extent, is, at the moment, not so 
very different. The schizophrenic may forget how 
to dress, but the normal person often forgets to 
take his umbrella with him when he leaves the house 
of a friend. The difference is one of degree but not 
of principle. It was a stroke of genius on the 
of Freud to see that these curious little isolate 
acts might have great importance in understanding 
personality in general and the unconscious in par- 
es mechanism involved in errors, slips of 
the tongue, and acts of forgetfulness is one at which 
we have already hinted in our discussion of dreams. 
We saw that the unconscious contains wishes which 
demand expression but that this is usually blocked 
by the censor. This blocking is known as repres- 
sion. It is of great relevance here. For Freud, 
these acts represented repressed or partially re- 
pressed unconscious or preconscious wishes. Let 
us consider two examples. 


Example 4-5 A symptomatic act (Freud, 1938, pp. 
136-137) 


d to be present when an elderly couple 
ae me partook of their supper. The lady 
had stomach trouble and was forced to follow a 
strict diet. A roast was put before the husband, 
and he requested his wife, who was not allowed to 
partake of the food, to give him the mustard. The 
wife opened the closet and took out the small bottle 
of stomach drops, and placed it on the table before 
DEE M ee band-shaped mustard glass and the 
small drop bottle, there was naturally no similarity 
through which the mishandling could be explained; 
yet the wife only noticed the mistake after her 
husband laughingly called her attention to it. The 
sense of the symptomatic action needs no expla- 
nation. 


Another category includes those actions which 
should occur but do not. The forgotten name, the 
lost pair of gloves, the missed appointment are ex- 
amples. Here is an illustration cited by Dalbiez. 
Example 4-6 A“ 


failed act” (Dalbiez, 1941, Vol. 1, 
p. 21) 


Dr. Frink [a contemporary of Freud] was the guest 
of a family whom he knew intimately. While hus- 
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band, wife and guest were reading in silence, en 
mistress of the house suddenly interrupted poe it 
question, “Who wrote Paradise Lost? nixing 
Dante?” Her husband told her that she was no 
up the authors of Paradise Lost and of the nn 
All then went on with their reading. Shortly a nan 
wards, the husband went out. The young en 
turned to Frink and asked him to explain a suf- 
disagreeable feeling from which she had been ning 
fering for some time. She felt an UNTEREN, ige 
hatred for all young men with fair hair a © o 
eyes. Several of her husband's friends = her. 
this type and their visits always embarrasse that 
She was aware of nothing in their behavior Mes 
justified this feeling, but she could neither 
herself from it nor explain it, e 
Frink asked her o fe her attention on the od 
of man in question and to say everything that reall 
to her mind. She spoke first of a fair-haired fan 
whom both she and Frink knew slightly, then vent’S 
other whom she knew no better. After a ie with 
Silence, she began to laugh, blushed and emer 
some hesitation, “I just now thought of abe e 
else.” Frink, who had certain suspicions, ion?” 
her, “And towards this man you felt no avers gave 
She admitted that Frink had guessed right and th 
him the following information which explaine etting 
her aversion for fair-haired men, and her forg T 
the name of the author of Paradise ee 
man in question was her first cousin. He q blue 
very handsome young man, with fair hair P had 
eyes. When she was sixteen years old, sh their 
been much in love with him, but because © older 
relationship, and because he was ten yar a 
than she, she had fought against her feelin ' 
tried to drive them from her mind. The ©! not 
which had become largely unconscious, ha 
thereby been destroyed. When she cen put, 
had destroyed the photographs of her admire stroy 
as if by chance, she had “forgotten” to d me 
that of her cousin. The aversion of fair-haire ance” 
was a compensatory reaction, a “'reinsuf G 
against the return of the repressed love. nd 
sciously she had wanted to forget the OUR s 
thought she had succeeded; unconsciously the 
loved him still, as was shown by the incident | the 
photograph. Her forgetting of the name erfectlY 
author of Paradise Lost was due to a P g 


<e nô 
understandable. repression, for the cousin $ 
was Milton, 


doe® 


This theory of active, or dynamic, forgetting inte 


i i 
not explain all forgetting, as Freud himself PO 
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out. In Section V we will cover a number of other 
theories which deal with similar phenomena. But 
there is no doubting the legitimacy of the Freudian 
explanation for at least some of our memory losses. 

A final question concerns the possibility of ex- 
perimentally demonstrating everyday psychopathol- 
ogy. We saw that this could be done with dreams. 
Can it be done with slips, errors, and lapses of 
memory? The answer is yes, as shown in the 
following example: 


Example 4-7 Experimental demonstration of the 
psychopathology of everyday life (Erikson, 1939) 


The problem was to supply experimental con- 
firmation of the Freudian theories of the psycho- 
pathology of everyday life. A single subject, naive 
as to the purpose of the experiment, was tested. 
The experiment consisted of two phases. 


Unconscious DETERMINANTS OF THE CASUAL 
CONTENT OF CONVERSATION The subject was 
instructed under hypnosis that when he awoke (1) 
he would notice one of the experimenters, Dr. D., 
searching vainly through his pockets for a pack of 
cigarettes, (2) he then would proffer his own pack, 
and (3) Dr. D. absentmindedly would forget to re- 
turn the cigarettes, whereupon the subject would 
feel very eager to recover them, because he had no 
others. He was further told that (4) he would be 
too courteous to ask for his cigarettes either directly 
or indirectly but that (5) he would engage in a con- 
versation that would cover any topic except cig- 
arettes, although at the time he would have a 
strong desire to get his cigarettes back. 

The subject clearly indicated through his con- 
versation his now repressed desire for cigarettes, 
after Dr. D. had absconded with his pack. The 
protocol goes as follows: 


He [the subject] began chatting casually, wandering 
from one topic to another, always mentioning in 
some indirect but relevant fashion the word ‘‘smok- 
ing.’ For example, he talked about a boat on the 
bay at New Haven, commenting on the fact that 
the sight of water always made him thirsty, as did 
smoking. He then told a story about how the 
dromedary got one hump and the camel got two. 
Next he told a tale of Syrian folklore in which again 
a camel played a role... and asked what he would 
like to do, he commented on the pleasant weather 
and said there was nothing more glorious than 
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paddling in a canoe or floating at ease on the water, 
smoking. 


Lapsus Linguae AND Unconscious Irony The 
subject was hypnotized and told that, when he 
awoke, Dr. D. would engage him in a long and bor- 
ing conservation from which he would like to dis- 
engage himself, but would be too polite to do in an 
obvious manner. He was then awakened, and Dr. 
D. began. 


Although the subject appeared to be politely at- 
tentive, Dr. D. would occasionally say, ‘‘Perhaps 
you're not interested.” The subject would reply 
with excessive emphasis, “Oh, yes, certainly, I'm 
very much interested.’ Now and then he would 
interrupt Dr. D., trying to pin him down to some 
definite point for discussion, but each time this 
effort was evaded. At length the subject began 
casually to observe an open door. Finally, he in- 
terrupted Dr. D., saying, “Excuse me, | feel an 
awful draft,"" and got up to close the door. As he . 
did so, he was asked what he was doing. He re- 
plied, “The air seems to be awfully hot [‘‘hot air’’]; 
| thought | would shut off the draft.” When the 
hypnotist pretended not to understand and asked 
him what he was doing, the subject replied, “Why I 
just shut the bore.” His remark was then repeated 
by the hypnotist for the benefit of those in the 
audience who had not heard it. When the subject 
heard his statement given as ‘‘shutting the bore,” 
he started visibly, seemed tremendously embar- 
rassed, and with much urgency turned to Dr. D., 
saying, "Did I say that? I didn't mean that. | just 
meant | closed the door.” He was very apologetic 
in his whole manner and bearing. 


These cases, plus eight others not given here, 
seem to bear out the Freudian analysis of slips and 
errors and unconscious motivation. Since the re- 
sults are based only on a single subject and ob- 
tained under rather special conditions (hypnosis), 
we should be wary of their scientific value and gen- 
erality. Nonetheless, they are highly suggestive 
and indicate that the psychopathology of everyday 
life can be studied experimentally. 


Wit and Humor 

One of Freud's early works following Interpreta- 
tion of Dreams and Psychopathology of Everyday 
Life was Wit and Its Relation to the Unconscious. 
In this, Freud looked closely at yet another area of 
activity to which man not only devotes a good deal 
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of his time but also attaches considerable impor- 
tance. People enjoy jokes, humor, and comedy, as 
is clearly evidenced by the great respect accorded 
to witty persons and entertainers. Why is this? Is 
such activity (or the principles that underlie it) ex- 
clusively humorous? What purposes or functions 
does it serve? Like any other natural phenomenon, 
wit requires an explanation. 

Freud's observations of wit led him to divide it 
into two main categories: harmless wit and ten- 
dentious wit (i.e., wit with a tendency or a purpose). 
The second of these represented wit that aimed at 
liberating repressed impulses in a form that was at 
least to some degree socially acceptable. The first, 
however, although it apparently did not serve re- 
pressed tendencies, did yield a playful pleasure 
merely by the sheer unfettered activity of the psy- 
chic apparatus. Before going further, let us look 
at two examples given by Freud himself: 


Example 4-8 Wit and the unconscious (Freud, 
1938) 


TENDENTIOUS WIT 


Wendell Phillips, according to a recent biography by 
Dr. Lorenzo Sears, was on one occasion lecturing 
in Ohio, and while on a railroad journey to keep one 
of his appointments met in a car a number of 
clergymen returning from some sort of convention. 
One of the ministers, feeling called upon to ap- 
proach Mr. Phillips, asked him, “Are you Mr. 
Phillips?” “| am, Sir.” “Are you trying to free the 
Niggers?” “Yes, Sir; | am an abolitionist.” “Well, 
why do you preach your doctrine up here? Why 
don’t you go over into Kentucky?” “Excuse me, 
are you a preacher?" “I am, Sir.” “Are you trying 
to save souls from Hell?” “Yes, Sir, that's my 
business.” "Well, why don’t you go there?" [p. 698] 


Here the witticism (perhaps funnier in Fre 
than now) is used in the service of hostile 
sion. Mr. Phillips, being a man of culture 
not allow himself to aggress too direct} 
offensive minister. By recourse to 
was able to express his inner feelings in a socially 
acceptable manner. The reader will undoubtedly be 
able to think of many examples of his own. Most 


instances of irony, Sarcasm, and cynicism come 
under this category, 


ud’s day 
aggres- 
‚ could 
y against the 
wit, however, he 
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HARMLESS Wir 


A man who was addicted to drink supported mine 
in a small city by private teaching. His vice eee 
ally became known and he lost most of his pupils 
in consequence. A friend of his took it tipan M 
self to admonish him to reform. ‘‘Look here,” N 
said, ‘You could have the best pupils in town 4 
only you would give up drinking. Why not do ya 
“What are you talking about” was the ea 
reply. “I am teaching in order to be able to oe 
Shall I give up drinking in order to get pupils 
[p. 660]. 


This little joke, though it illustrates harmless at 
does also contain tendentious elements. It may: s 
fact, be difficult to find an example of wit that o 
not. The two types do certainly involve the $4 re 
kinds of mechanism and, according to Freud, hr 
ultimately aimed at the same goal. Let us 80 in 
his analysis a little more fully, 


: s 
Wit is in many ways like dreamwork and I 
many of the same mechanisms, such as SU ion: 
tution, displacement, punning, and condensat mı 
Furthermore, tendentious wit, also like the ores 
represents a compromise between satisfaction re. 
hidden wishes and the demands of social prest ss 
In ordinary waking conditions, however, these “ubtle 
can be satisfied only in such indirect and SU is 
ways (since the Opposition of social forces 
stronger in waking life) that the pleasure te al 
gained from the partial satisfaction is very isl a 
indeed. A little sip of water may help to sab ex 
thirsty man but does not fully do the job. ted 
plain the compelling quality of wit, Freud Sue f 
an additional aspect which made the enterpri® 


f ne 
wit worth the trouble. This lay in the play ee iet 
of wit—the relaxation of the effort we usually ™ le 


- inci 
make in dealing seriously with reality. The pner 
of “economy of psychic effort" is the ated a 
main purpose of wit and humor, both harmles 


a. an 
tendentious. In this respect, it is unlike the palit 
whose primary purpose is to cope with uncon® yes 
needs and thus to guard against pain. Wit a kind 
Primarily to acquire positive pleasure—it 15 © ne 


of safety valve in the machinery of the psyche: 


ri 
dream iS a more serious business and serves 
marily to ensure absence of pain. attack 
The problem of wit is a difficult one to 
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experimentally. However, some attempts have been 
made. We will report here the results of some 
studies on the Freudian theory of wit done by 
Levine and Redlich and some of their colleagues. 


Example 4-9 Experimental analysis of wit and 
humor (Levine & Redlich, 1955) 


The investigators outlined the Freudian theory of 
wit as follows: 

The appreciation of humor is a result of a sudden 
release of inhibited wishes associated with the 
theme of the humor. Like dreamwork, joke work 
allows expression of instincts oblique enough to be 
acceptable to the superego. The emotion that ac- 
companies this release is generally felt as pleas- 
ant—we find something funny, and we smile or 
laugh. Like the dream, the joke is cathartic. How- 
ever, two other outcomes are predictable from Freud- 
ian theory, and it is mainly with these that the 
investigators were concerned. 

We often find that a person, instead of laughing, 
may respond to a joke or humorous situation either 
with indifference or with anxiety. This may be for 
several reasons: (1) There may be no conflict over 
expression of the need; hence the person does not 
find the joke very funny. (2) The needs involved 
may be very deeply repressed, so that the person 
does not "get" the point. (3) There may be very 
rigid ego control, so that the person understands 
the joke but is too embarrassed to laugh. In these 
latter two cases, there is what Levine and Redlich 
call a ‘'scotomatization’’ of the joke—that is to say, 
the production of a blind spot (scotoma) about 
something funny. The implication is, of course, 
that the person has the intelligence to get the joke 
and does so all too clearly but refuses to acknowl- 
edge that he does. 

To examine the psychoanalytic theory of humor, 
the investigators first constructed a test which they 
called the Mirth Response Test (MRT). This con- 
sists of thirty-one cartoons taken from a number of 
popular magazines. The reliability of this test was 
found to be high (r = .8). The test involves three 
steps: (1) free expression, in which each subject is 
shown each cartoon and observed for his response 
to it—that is, whether he expresses complete in- 
ce, expresses hostility, smiles, or laughs; 


differen e subject is asked to sort 


(2) sorting, in which th 
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the cartoons on a scale of humorousness; (3) in- 
quiry, in which the experimenter tries to explore 
with the subject his reactions to the cartoons. 

Levine and Redlich used this test on over a hun- 
dred mentally ill hospital patients, some mental 
defectives, and some normal controls. They found 
twice as many negative responses were obtained 
from the mentally ill groups as from any of the 
other groups. Laughing and smiling at the jokes 
occurred half as frequently. They ascribed this 
result to a lack of apprehension on the part of the 
mentally ill subjects, this being dependent both on 
intellectual and on emotional factors. In Freudian 
terms, this meant that scotomatization had occurred. 
Anxiety about the needs and wishes being revealed 
in the cartoons thus produced either a failure to see 
the point of a joke or else strong negative reactions 
to it. 

The results are in agreement with Freudian theory, 
though they are by no means conclusive. Lack of 
suitable controls allow other interpretations. For 
example, it is likely that the mentally ill group were 
simply less expressive in general and not responsive 
to jokes as such. Their relationship with the tester 
may also have been much less satisfactory than it 
was for the other groups. However, the experiment 
represents a very interesting wedge into the prob- 
lem. The following are two protocols from Levine 
and Redlich: 


1. A highly intelligent sophisticated scientist, head of 
a University department, was shown a cartoon in 
which an office administrator approaches the ‘'sug- 
gestions" box. Beneath the box is a bottle marked 
“poison.” The scientist could not understand the 
cartoon. When the bottle of poison was pointed 
out to him as a clue to the meaning of the joke, he 
was surprised to see the poison label, though it- 
was most prominently displayed. He was then able 
to understand that someone had placed the poison 
there as a suggestion to the boss to take it. Even 
after he understood the cartoon, the scientist did 
not consider it funny. 

The scientist revealed later that he had fears of 
being either too hostile or too lenient to his fellow 
workers and was deeply concerned over whether 
he was loved or hated. Scotomatization occurred for 
a joke which dealt directly with these anxieties. 

2. A young male patient who had anxieties over homo- 
sexual and voyeuristic impulses (sexual gratification 
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from ‘‘looking’’) was shown a cartoon by Peter Arno 
of a young woman stripped to the waist sitting 
before a physician who looks puzzled. The nipples 
of her breasts are turned inward in such a way as 
to give them a cross-eyed look. The doctor says to 
the girl, “Have you tried an oculist?" The patient 
responded to this cartoon with embarrassment and 
disgust, exclaiming, ‘I don’t like this... it's filthy 
... just sex, just plain dirty. He has got her dis- 
robed...it’s pure sex. | never did get a kick out 
of a dirty joke."" When the cross-eyed breasts were 
pointed out to him, he still failed to comprehend. 


Our brief resumé hardly does justice to Freud's 
lengthy and brilliant analysis of wit and the uncon- 
scious. However, it does contain the main ideas. 
What can these add to our knowledge of the un- 
conscious? From a scientific standpoint, perhaps 
very little. The information gathered by Freud is 
almost completely anecdotal and has considerably 
less cogency than the clinical data he used in in- 
terpreting dreams or the psychopathology of every- 
day life. At the same time, it is suggestive, in a 
number of ways. In the first place, it points up 
another mode in which the unconscious can express 
itself in normal waking life. In the second place, 
it suggests a hypothesis rather different from that 
found in most of his writings, namely, that not all 
man's behavior is dedicated to instinctual gratifica- 
tion nor is it all aimed at avoidance of pain and dis- 
comfort. In wit and art we see activity aimed at 
sheer expression for its own sake with positive de- 
light or pleasure as its main aim. 

Freud later looked beyond the pleasure principle. 
In Wit and the Unconscious, he looks beyond the 
nirvana, or quiescence, principle. Positive evidence 
for this point of view that man finds pleasure in 
activity itself and not merely activity aimed at pro- 
ducing rest is not directly available from the clinic. 
There are some experiments, however, from the 
laboratory which suggests the operation of such a 
principle, one which applies to animals as well as to 
man. Since we will be discussing these experi- 
ments in another context (cf, Chapter 5), we will 
not present them here. 

A final point as to the rele 
wit is made in the followin 
psychoanalyst, A. A. Brill: 


vance to our theme of 
§ quotation from a noted 


the more need there is for wit. Only relatively 
civilized people have a sense of humor. The child 
and the true primitive show no good mechanisms- 
The child like the savage is still natural and frank. 
When the child begins to dream, which shows that 
repressive forces are already at work, he also shows 
the beginnings of a sense of humor [Brill, 1938 
P- 2]. 


The three types of phenomena, dreams, slips and 
errors, and wit, described above, have yielded some 
valuable information about the unconscious. it IS 
clear that this relatively obscure part of personality 
is of great importance in determining much of our 
behavior. We have further seen that the uncon: 
Scious is not just a passive state but a dynamic 
force—that is, a force spontaneously pushing for 
expression; it seems to have its own kinds of proc’ 
esses, which do not follow the ordinary rules of 
logical thought; it is infantile in the sense that it 
Somehow contains the residues of infantile wishes, 
which it strives to satisfy; and finally the forces © 
the unconscious are Opposed by counterforces m 
other parts of the personality, so that the behavioral 
outcome is usually some kind of compromise be- 
tween these two sets of Opposing forces. The many 
ways in which the forces of the unconscious are 
handled in such compromises constitute an interest 


ing chapter in psychoanalytic theory with which We 
will deal later. 


THE COLLECTIVE UNCONSCIOUS 


Out of Freud's analysis of the topography of Pe 
Sonality &rew his notions about its structure. p 
this point, however, we digress a little from Freud 
to consider an alternative treatment of the uncon” 
Sclous put forward by another great thinker—i" 
tially a colleague and exponent of Freud and later a" 
Opponent—Carl Gustav Jung (see Jacobi, 1951)- 

Though Freud regarded the unconscious as CO” 
taining in it the primitive residuals of man's 1008 
history and evolution, he did not stress this aspect 
Jung, however, posited, in addition to the persona” 
or individual, unconscious, which analysts usua 
accept, a collective unconscious which is supra 
Personal and contains the basic mental elements 
common to all mankind. It is the receptacle ofa 
racial and ancestral memories and supplies the 
broad framework within which individuals think a^ 
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act. The basic memories themselves Jung called 
archetypes. These may be likened to channels in 
the mind along which thoughts must flow. Just as 
we inevitably deal with the physical world in terms 
of categories of space and time, so also we deal 
with our social world in terms of such archetypal 
categories as God, father and mother figures, forces 
of evil, forces of good, and salvation. 

According to Jung, man did not invent God; 
rather, man by reason of his inherited makeup is a 
“God-believing”’ creature. He is careful not to infer 
from this, however, that God is a fiction; that we 
must have a God because we are human and must 
think in this way neither proves nor disproves the 
actual existence of a God. People not only see the 
world through the spectacles of archetypes; they 
may also become identified with them. In Jungian 
terms, Adolf Hitler was a good example of a person 
dominated completely by the hero and the demon 
archetypes, and, likewise, deep in the unconscious 
of the German people were archaic dispositions 
highly responsive to such a figure. 

The main sources of evidence for which Jung ad- 
vanced the existence of archetypes were mythology, 
alchemy, witchcraft, and all the strange and bizarre 
writings and fringe activities of mankind that cov- 
ertly accompany the march of rational civilization. 
One example of an archetype is shown in Figure 4-3. 

In addition, Jung and his followers have claimed 
that archetypes appear in the spontaneous drawings 
and in the dreams of patients in analysis. Whether 
such instances are occasioned by the unconscious 
influence of the analyst is unknown. In any case, 
many people find the notion of archetypes useful, 
not only for the understanding of patients but for 
the purposes of literary and artistic criticism. They 
are difficult concepts which, at first sight, may ap- 
pear to be nonsensical, but closer investigation of 
them, particularly through careful reading of the 
writings of Jung, will reveal their subtlety and force. 


THE STRUCTURE OF PERSONALITY 


Why we draw a distinction between topography 
and structure may puzzle the reader at this point. 
Perhaps the best way to explain this is by showing 
how Freud came to it. The reader will recall from 
our discussion of dreams the concept of a “censor” 
which tries to hold back, or repress, the forces of the 
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FIG. 4-3 Example of a Jungian archetype: Rosicru- 
cian symbol. (Jacobi, 1951) 


unconscious. Although this can be opposed to the 
unconscious in one sense, in another it cannot, 
since its operation also appears to be unconscious. 
That is to say, it tends to act automatically without 
awareness on the part of the person. In therapy, we 
find often that a patient seems actively to resist 
any expression of unconscious, a resistance which 
naturally makes it very difficult for the analyst to 
be of help. Such resistance is not intentional. The 
patient consciously wants to be helped and tries to 
cooperate as well as he can with the analyst. In 
such a case, we see the operation of a force that is 
blocking expression of the unconscious and yet is 
unconscious itself. This seeming contradiction led 
Freud to reconsider his formulation of personality. 
In the new scheme, the three parts of the psyche 
with which we have dealt until now—the conscious, 
preconscious, and unconscious—are supplemented 
by three new constructs, the ego, the superego, and 
the id. This is done as indicated in Table 4-3, 

We shall see that the new scheme describing the 
structure of personality turns out to be a useful one 
in explaining many facts. Let us now look at each 
of the constituent parts in more detail. 


THE TOPOGRAPHY AND STRUCTURE OF PERSONALITY 


Table 4-3 Approximate relation between topography 
and structure 


Topography Structure 
` Conscious processes 
Preconscious processes Ben 


(accessible to voluntary 

awareness) 
Unconscious processes 

(inaccessible to voluntary | (censor) 


awareness) Repressed—id 
—————— i 


Repressing—superego 


Id 

The id is a construct that refers to all primitive 
and infantile impulses and instinctual needs, By 
definition, these processes are unconscious. De- 
velopmentally, in the human organism the id occurs 
first. It is not only the source of energy, or drives, 
but also the source out of which are differentiated 
the ego and superego. 

In the beginning, the infant is presumably entirely 
id. He has a number of physiological needs whose 
presence produces tension or discomfort and whose 
satisfaction produces pleasure and quiescence. The 
id is dedicated to the pleasure principle, not to 

"morals or reality. Its only goal is full and im- 
mediate satisfaction of these needs. We may infer 
on the basis of analysis of dreams of young children 
and of the free associations of adult patients that 
these physiological tensions have some kind of 
mental representations. That is to say, an infant 
is not only hungry in a somatic sense but in some 
mental sense as well. The exact nature of this kind 
of mentation is not known, but it is presumed to be 
very primitive, timeless, and illogical. Because it is 
the first kind of mental activity in which human 
beings engage, it is called primary Process. 

The idea that such somatic needs as hunger and 
thirst should have mental counterparts in the infant 
may be hard to believe, but it makes sense if We 
remember that the infant does have a central nery- 
ous system which is linked to the viscera. The 
mind of the infant is certainly a mysterious thing, 
logically speaking, it has the basic « that, physio- 
mentation, however 

will discuss this f 

biological correlates 


primitive a form this takes. We 


urther when we consi 
sider t 
of behavior, tie 
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Ego 

The second province of personality, the ego, is 
largely the same as the conscious, though parts of 
it may be unconscious or preconscious. It is es- 
sentially that part of the id (i.e., the whole organism 
in infancy) that has come into contact with reality; 
in Freud’s words, it is “that part of the id which 
has been modified by the first influence of the eX 
ternal world acting through the perceptual-conscious 
[Freud, 1927].” This rather complex statement 
means simply that the id, which initially is the infant 
Personality in its entirety, comes into contact with 
a reality, and this reality modifies part of it. These 
modified parts, which have to do with the outside 
world as well as internal bodily states, constitute 
the ego. In this respect, although the ego is 2 
some ways the organizing or synthesizing force IN 
Personality, it is, for Freud, a passive agent “at the 
Service of three harsh masters" these being the id, 
the external world, and the superego. To draw ê 
rough analogy: the ego is not like a business execu” 
tive who settles with a firm hand disputes between 
his employees; rather, it is like an office boy WhO 
tries his best to please the often contradictory de- 
mands of several bosses. Just as the office boy !° 
forced into making all kinds of compromises if 
wants to keep his job, so the ego must also make 
use of various tricks and compromises if it is 
Survive. When the strain is too great, the e8° 
breaks down and we have mental illness. 5 

To accomplish its task, the ego makes use of oe 
Son, logic, and thinking. It is by contact of t 
organism with the real world that these processe’ 
develop secondarily. Hence the functions of the 
ego are known as secondary processes. Insofar = 
they attempt to bring the personality into a ROE 
Spondence with the outside world, their main cOn- 
cern is with reality. Thus we say that the ego ' 
governed by the reality principle. ıt should °° 
noted that although such processes develop S€? 
Ondarily, they are, for Freud and others, biologically 
built into the organism. That is to say, they ® 
there potentially in the beginning, even th 
their emergence or maturation depends on cer g 
experiential events. Without contact with the wor! i 
we would presumably never learn to think in logic? 
or “realistic” terms. 
Although Freud did not really develop the concept 
ego as an autonomous, positive force, he ©! 
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place on it his hopes for the sanity of human beings. 
Indeed much of his therapy involved replacing id 
(unconscious) by ego (conscious). Psychological 
health was thus largely a function of ego strength. 
Perhaps for this reason, many theorists who fol- 
lowed Freud have attempted to formulate the func- 
tions of the ego more carefully. Anna Freud, 
Freud’s daughter, was one of the first to do this 
in her book The Ego and the Mechanisms of De- 
fence (1946). Other theorists with similar views 
have been Horney, Sullivan, Hartmann, and more 
recently Maslow and Carl Rogers. All these writers 
are more optimistic than Freud in that they stress 
the inner potentialities for health that the ego pos- 
sesses. 

An outcome of this point of view has been a 
tendency to focus, in therapy, for example, some- 
what less on the meaning assumed to lie behind 
what a patient says and thinks and more on man- 
ifest characteristics taken at their face value. Thus, 
according to the ideas of Carl Rogers, the therapist 
attempts only to provide a situation in which the 
patient is free to find a conscious solution to the 
problem that is bothering him. His ensuing overt 
intellectual struggles are given far more importance 
and emphasis than they would be in a Freudian 
analysis. To illustrate the difference, let us examine 
the data in Figure 4—4. These were gathered by 
Seeman (1949), a colleague of Rogers. As shown, 
they represent a plot of the number of times a pa- 
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FIG. 4-4 Incidence of statements 
reflecting “improvement” in suc- 
cessive therapy sessions. (Seeman, 
1949) 


tient makes statements about his problem during 
therapy. This might be, for example, an inability 
to get along with women. As therapy progresses, 
these occur with less frequency. Statements sig- 
nifying insights into its causes show a correspond- 
ing increase. 

A Rogerian, or an ego psychologist, would take 
such data as prima facie evidence of improvement. 
Such a conclusion would be based directly on the 
assumption that conscious speech arising from the 
ego to a large extent reflects a “true” state of 
affairs. What goes on in the ego is important, so 
that if a patient says, “I feel | am getting better,” 
it is ground for optimism. In the Freudian scheme, 
however, such statements would not be taken at 
their face value and would be assumed to reflect or 
mask real feelings at deeper levels of personality. 
Thus, both therapy and methods of assessing its 
success depend heavily on the view we take about 
the structure of personality. 


Superego 

The third part of personality in Freud's scheme 
is the superego. This construct is used to describe 
those forces, themselves unconscious, which oppose 
the forces of the id. It is the same as the dream 
censor, which necessitates disguising infantile erotic 
wishes before they can be expressed. It includes 
those forces which cause us to hide hostility be- 
hind a witticism instead of expressing it openly or 
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to develop elaborate customs and rituals for coping 
with sexual impulses. Freud came to see that what 
we ordinarily know as the conscience is, in fact, the 
same as the censor. 

Because of its often unrealistic (or idealistic) 
character, he called it ego ideal, or superego. Its 
operation can most clearly be seen in pathology. 
For example, in the disease known as melancholia, 
the patient is literally his own worst enemy and 
suffers extreme guilt for the slightest and most 
trivial faults. Often such guilt ends in suicide— 
that is, destruction of the ego. Though most of us 
do not experience such extreme feelings, it is 
equally true that all of us do undergo so-called 
pangs of conscience which may cause us consider- 
able discomfort. 

Like the id, the superego is also largely irrational 
and unconscious. An overzealous prosecutor, it 
demands immediate punishment of any transgres- 
sion and cannot tolerate immoral wishes or im- 
pulses. In this respect, it is sometimes differen- 
tiated from the classic concept of conscience as a 
rational moral force (cf. Mailloux, 1955). As we 
shall see later in more detail, the superego is a 
precipitate of the ego, its repressing part, whose 
formation depends on development and on the long 
period of dependence of children on their parents. 
The child, at a certain age, takes in, or introjects, 
the moral authority of the parents (particularly the 


father). The superego is thus a kind of internalized 
parent substitute, or surrogate, which continues to 
reward and punish the ego much in the same way 
as the parents did originally. It is ironical, as We 
might deduce, that the stronger the superego, the 
more moral the person will be but also the more 
guilt he will suffer. 

We said that the superego not only punishes but 
also rewards. In this respect, the superego serves 
as a positive force which can give us a pleasant 
glow of pride when we do something good. Thus 
both pride and guilt are functions of the superes? 
whose ambivalence in this respect directly reflects 
the ambivalent manner in which most parents treat 
their children. 

This tripartite structure of personality has con 
siderable significance for understanding many kinds 
of behavior. It must be understood that although 
none of the three parts is static or fixed, the initial 
character ot each as it is determined early in jite 
is critical. We will offer some reasons for this bas! 
proposition later on. For the time being, we Ca 
merely state that because of their early formation: 
they color all human actions. This is true for 
dreams, slips, wit, and other phenomena we hav? 
already considered. In this respect, ego, id, and 
superego turn out to be useful constructs. They 
can serve as conceptual tools to handle a great 
variety of psychological problems. 
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CHAPTER 5 


THE DYNAMICS AND 
ECONOMICS OF 
PERSONALITY 


So far we have considered personality as a static 
entity. We have seen that it can be described in 
terms of parts, both topographical and structural, 
which bear certain relationships to one another. 
Clearly, however, the organism is not a static entity 
like a stone or a piece of wood but has dynamic 
characteristics. That is to say; it has in it intrinsic 
forces which Operate on the environment as well as 
on one another. It is likely that few organisms are 
completely at the mercy of environmental events. 
Somehow they generate their own power, which they 
Channel into various modes of action. Another way 
of putting this is to say that in an organism there is 
a disproportionality between the amount of physical 
energy acting on it and the amount of energy in- 
volved in any resulting organic movement but that 
for inorganic objects there is an exact proportion- 
ality as specified by physics. Thus it would take 
a great deal of physical energy to move an object 
weighing, say, 120 pounds. However, the slight 
amount of sound energy emitted by a crying child 
may be quite capable of galvanizing its mother into 
action. 

Dynamics deals with the nature of the forces in 
personality and the source from which they derive 
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their energy. The two key energy concepts here 
are libido and instinct. What is called economics’ 
deals with the manner in which these forces can be 
handled and distributed in respect to the different 
regions of personality and channeled into the en- 
vironment. The ways by which this is accomplished 
are called defense mechanisms. 


DYNAMICS 
Libido 

To the primary source of energy in organisms 
Freud gave the name libido. Since it is present 
very early in life (before birth) and since, as we 
have seen, the neonate at birth and for a short time 
after is undifferentiated id, then libido must in some 
way be coordinate with id. Personality is like a 
developing country in which the sources of labor 
and wealth proceed from the regions that are just 
settled to those that are settled later on. The libido 
is thus simply a descriptive term referring to that 
energy underlying all physiological needs in the id. - 
Discharge of these needs is pleasurable. Nondis- 
charge is painful or unpleasurable. 

As used by Freud, libidinal energy is of a sexual 


character, but only in a very broad sense. Sexuality 
is not identical with genitality but is an attribute of 
other functions, in particular ingesting and excret- 
ing. Freud observed, in a very important essay 
(‘Instincts and Their Vicissitudes,'' 1915), that in 
the so-called sex perversions, sexual pleasure could 
be gained through means other than conventional 
genital contact. From this he inferred that genital 
pleasure was only one mode of a broader sexual 
pleasure which found many means of fulfillment— 
not only in the perversions, but also in such every- 
day acts as eating, drinking, smoking, and excret- 
ing. Freud defined libidinal energy as being sexual 
only insofar as this term referred to the general 
tension underlying all bodily needs. 

Although libido is presumably linked to biological 
processes, that is, to basic drives, it is still a psy- 
chological construct, so we can assign to it some 
properties that would be difficult to envisage purely 
at a biological level. The main such property as- 
signed to libido by Freud is fluidity, or mobility. 
That is to say, libido can become “invested’ in, or 
attached to, either the personality itself and the 
various regions which comprise it or, on the other 
hand, mental representations of animate and in- 
animate objects in the environment. Biologically, 
of course, this may not make very much sense, but 
psychologically it is a useful way of talking about 
persons and their relations to environment. The 
attachments of libido to objects or parts of the 
personality Freud called cathexes. The number of 
such cathexes that may be formed by the person in 
a lifetime is, of course, almost limitless. Gen- 
erally speaking, it is characteristic that earlier ones, 
occurring before id and ego are differentiated, are 
oriented entirely inward, toward the person himself. 
The libidinal energy so invested is called narcissistic 
libido. Later on, with the development of ego and 
superego, libido comes to be cathected to objects 
or individuals in the environment. Such libido is 
called object libido. 


Instincts 

. In general, the term ‘‘instinct”’ refers to the mode 
in which energy can be channeled. By way of 
analogy, we might conceive of energy as represented 
by a river and instinct as the bed or channel that 
determines its direction and rate of flow. Thus i 
stinct is merely a classificatory device to enable na 
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to describe behavior in more economical terms. 
According to psychoanalytic theory, instincts have 
four main properties: (1) aim, (2) object, (3) source, 
(4) drive (or impetus). The aim of the instinct is 
satisfaction, or diminution of the tension which the 
energy behind it, pushing for release, generates. 
The object refers to any of those objects or persons 
in the outside world that are instrumental in its 
satisfaction. Its source is simply the energy that 
generates it, and its drive is roughly the quantity 
of energy it possesses at any particular time. In 
these respects, human instincts are rather different 
from animal instincts as understood by a number 
of contemporary naturalists (cf. Chapter 16). The 
latter refer mostly to so-called fixed action patterns 
as illustrated for example, in the courtship behavior 
of birds. Human beings do not generally show such 
stereotyped responses that are automatically trig: 
gered or released by specific stimuli. 

Freud's thoughts on the subject of instincts 
changed considerably over the years, and his final 
theoretical position was rather different from his 
initial one. We can demarcate three main stages in 
the evolution of his thinking. These are presente 
here not only because of their historical interest but 
also because each one is based on different kinds 
of clinical data and hence is important in its own 
right. 

Initially, Freud felt that all human motives and 
strivings could be subdivided into two main classes 
of instincts: the sex instincts and the ego instincts 
Sex instincts include all those types of human be 
havior that are concerned with satisfying organic 
rens a and are aimed ultimately at the preserva 
ton of race or species. The source of this set ° 
instincts is libido, and their object, strictly speaking, 
1> a parner of opposite sex. However, as indicate 
ante ad ee normal procreative sexuality is 
phe Pression of the sex instincts. The sexua 

e is not originally (in infancy) focused ON the 
genitals but successively fixates on a number © 
other anatomical areas. Furthermore, its object is 
not always another person of opposite sex. Some“ 
times sexual activity, as in homosexuality involves 
two people of the same sex, or it may involve one 
person and some animal or object which has sexual 
Significance. Consequently, the Freudian meaning 
of sex is much broader than the conventional mean 
ing. Genital sexuality is merely a special case of a 
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much broader kind of drive, though, for some psy- 
choanalytic thinkers, it may be prototypic in the 
sense that it is the fullest and most normal mode of 
sexuality. 

The evidence for supposing that the sexual drive, 
even in its broader sense, underlies so much of 
human activity is largely clinical. Again and again, 
Freud and other analysts have found that even some 
of the most “innocent” (i.e., nonsexual-appearing) 
wishes and behavior of patients really cloak strong 
sexual wishes. ` Certainly, there is no gainsaying the 
power of sex for human beings. We can see it 
around us every day in illustrations, advertisements, 
motion pictures, best-selling novels, and the arts. 
Equally, we can infer its strength from the strength 
of the defenses created against its too direct ex- 
Pression by different elements in the community. 

On the other hand, we must be cautious about 
Supposing, as Freud did for a time, that sex is 
everything. Other classifications of human motives 
are possible—ones which take so-called higher 
needs (e.g., achievement, curiosity, religion) as au- 
tonomous and quite independent of physiological 
drives. Freud himself did, in fact, make some al- 
lowance for this possibility by opposing the sexual 
Insincts with another set, namely, the ego instincts. 

The ego instincts have as their aim preservation 

of self. They included for Freud only behavior 
directed to achievement, and mastery over the en- 
vironment, Insofar as Freud did little to develop 
an exact formulation of the ego instincts, we need 
not discuss them further. However, by designating 
them he did anticipate a good deal of the thinking 
of later workers who gave much more emphasis to 
the ego, 
_ In the second stage of the development of his 
Instinct theory, Freud gave up the ego instincts as 
a Separate group of drives. Ina classic essay en- 
titled “On Narcissism” (1914), he developed the 
view that even activity apparently directed to self- 
Preservation may be basically sexual in character. 
That is to say, the self may, in a sense, be loved 
erotically as simply another sexual object, as, in the 
Classical myth, the beautiful youth Narcissus fell in 
love with his own image reflected in water. 

The original love of self that is typical of all young 
Children who have not yet clearly differentiated 
themselves from the world Freud called primary 
narcissism. The phrase “His Majesty, the baby’ 


aptly described it. A later return or regression to 
this self-love in tře grown-up who is unable to make 
satisfactory attachments to other people is called 
secondary narcissism. The two often operate in 
complex ways, side by side. One example, is the 
charming but exaggerated love parents bear their 
children. Freud described this as follows: 


They are impelled to ascribe to the child all manner 
of perfections which sober observation would not 
confirm, to glance over and forget all his short- 
comings—a tendency with which, indeed, the denial 
of childish sexuality is connected. Moreover, they 
are inclined to suspend in the child's favour the 
operation of all those cultural acquirements which 
their own narcissism has been forced to respect, 
and to renew in his person the claim for priv- 
ileges which were long ago given up by themselves. 
The child shall have things better than his parents; 
he shall not be subject to the necessities which they 
have recognized as dominating life. Iliness, death, 
renunciation of enjoyment, restriction on his own 
will, are no* able to touch him; the laws of nature, 
like those of society, are to be abrogated in his 
favour.... 

Parental love, which is so touching, and at bottom 
so childish, is nothing but parental narcissism born 
again and, transformed though it be into object- 
love, it reveals its former character infallibly [Freud, 
1925, pp. 48-49]. 


Thus the primary narcissism of the child is fed 
and complemented by the secondary narcissism of 
the parents, who identify with him. Likewise, the 
parental narcissism is given further strength and 
reinforcement by the narcissism of the child. 

This rather peculiar relationship, Freud thought, 
also may occur between some men and women. 
One of the kinds of women most attractive to men is 
the narcissistic type. Men love her precisely be- 
cause she loves herself and loves to be loved. That 
such a relationship mirrors the child-parent one is 
easily seen in the infantile terms of endearment 
often used by men to describe a woman they love, 

Whether all human relationships have such a 
narcissistic component is problematical. The impli- 
cation, on the part of Freud, is that they need not. 
Whatever the case, the degree of narcissism they 
involve represents an important and worthwhile 
dimension for exploration. 

The third and final stage of Freud’s thinking about 
instincts is the most complex and perhaps the least 
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-acceptable to other psychoanalytic writers. Having 

collapsed the initial pair of instincts into one (the 
sex instincts), he came to the view that another 
category was needed. These he called the death 
instincts, or thanatos, and opposed them to the 
life instincts, or eros. 

The death instincts were postulated by Freud to 
account for some facts he observed clinically as 
well as in the world around him. One of these facts 
was simply that there existed in the world a great 
deal of aggression and hate. Wars, riots, murder, 
lynching—all give evidence of some basic destruc- 
tive impulse in human beings. This appeared clin- 
ically in the form of sadism and masochism, the 
desires to hurt and to be hurt. Another fact he 
observed was the tendency of human beings to re- 
turn to or repeat previous experiences even when 
these were not pleasurable. This repetition com- 
pulsion, as Freud called it, could be recognized in 
the dreams of soldiers who had been traumatized 
in World War I. In these dreams, they continually 
relived their traumatic experiences. This could 
hardly be regarded as pleasurable and hence could 
Not be attributed to the service of the life instincts. 
Rather it was done in service of a drive to resume 
an earlier state. Taking a rather large speculative 
leap, Freud concluded that there must be a basic 
drive in man pulling him back to the state of in- 
Organic matter from which he originally came. This 
end State is, of course, death. Hence, the designa- 
tion death instincts. 

Paeression against other people is, then, a man- 

Be of the death instincts projected outward. 
a in the case of defense against attack, 
that en Operates in service of life, in the sense 
rather ria end of the death instincts is a natural 
Binz an an accidental death. ; Thus the behavior 
Ree, might be viewed as a kind of dialectic be- 
Omal two forces which may oppose but can also 
saat ement each other. Although Freud was not 

r as to the source of energy lying behind the 
death instinct, he did feel that it was not libido. 

What is the validity of this final formulation of 
Freud? Do human beings really possess these two 
broad kinds of determinations? We cannot really 
answer such a question exactly. However, we can 
Say that his formulation is useful in explaining or 
describing much of human behavior and to that 
extent has value. Human beings show affection and 
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love, and they do hate and act aggressively. Fur- 
thermore, they appear to generate love and hate 
spontaneously rather than to react passively with 
them to appropriate stimuli. Perhaps the main 
problem with Freudian instincts is that they explain 
too much to be useful. Because of this, a number 
of writers have attempted to offer more refined 
analyses of human motivation. 


Motives and Needs 

Though Freud’s instinct theory has some cogent 
many psychologists and psychoanalysts have it 
that man is more than simply an animal and la 
is a distortion of his nature to derive all his high 


and nobler motives from primitive biological in 


Freud, Rogers, Murray, and Allport, to me 
a few, have been of this persuasion (cf. 
1955). Although we cannot discuss the vie 
these, it would do an injustice to the topic nn di 
sonality dynamics and motivation which we ar 
cussing not to present some of these ideas. 
Murray and Carl Rogers can serve a 
Again, no attempt will be made to presen iat 
plete personality theories, but only their Sa o 
concepts and some of the research that ha 
out of these. ka study 
One of Murray's main contributions tot of mo" 
of personality was to suggest a classification a that 
tives. Once we depart from the Freudian ae 
all secondary or higher motives are once task 
primary biological ones, we are faced with 8 nto 
of boiling down all the innumerable acts of ted t0 
a list of a manageable size. Murray attemP 1), 
do this in his book Explorations in Peran gai 
His basic unit is a “need,” defined as “an s4 y 
potential or readiness to respond in a certall 33, 
under certain given conditions [Murray ciated 
p. 61].” Although a need is not fixedly 255°"" pe- 
with certain behavior patterns, it may te” 
come so in time. For example, a need ag 
may become characteristically satisfied by 
or sarcasm. push 
In other words, a need refers to a set OF 


ression 
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Table 5-1 Man’s basic needs, according to H. A. Murray (1938) 


Viscerogeni 
Air Defecation 
Water Harmavoidance 
Food Nonavoidance 
Sex Heatavoidance 
Lactation Coldavoidance 
Urination Sentience 


Psychogenic: 


Acquisition Gain possession, take things 

Conservance Collect, repair, protect things 

Order Arrange, organize, be tidy, neat 

Retention Retain possession of things, be frugal, miserly 

Construction Organize, build 

Superiority Have power over people, ideas, things, gain approval, high status 


Achievement 


Overcome obstacles, exercise power, strive to do something difficult 
as well and as quickly as possible 


Recognition Excite praise and recognition, demand respect 

Exhibition Attract attention to self 

Infavoidance Avoid failure, shame, ridicule 

Defendance Defend self against shame or belittlement, resist probing 
Counteraction Overcome defeat by striving, defend honor 

Dominance Influence or control others, persuade, dictate, direct 

Deference Admire and follow superior 

Similance Imitate or emulate, agree, believe 

Autonomy Resist influence or aversion; defy authority and seek freedom 
Contrarience Act differently from others; hold unconventional views 
Aggression Assault or injure, harm, belittle, punish, blame 

Abasement Surrender; comply and accept punishment; apologize, self-depreciate 
Blamavoidance Avoid blame or punishment by inhibiting a social impulse 
Affiliation Form friendships and associations; cooperate, love, join groups 
Rejection Snub, ignore, or exclude; remain aloof and indifferent 
Nurturance Nourish, aid, protect, sympathize 

Succorance Seek aid, protection, dependence 

Play Relax, amuse self; have fun; be merry 

Cognizance Explore, ask questions, be curious, look, listen, seek knowledge 
Exposition Demonstrate, give information, explain, lecture 


behind some segment or class of behavior, a motive 
force that demands appropriate satisfaction. Mur- 
ray lists twenty-eight such needs. Some he calls 
Primary, or viscerogenic. These are the basic 
Physiological needs, such as hunger, sex, and thirst. 
The others are secondary, or psychogenic. A com- 
Plete list of both classes is given in Table 5-1. 
To these needs, Murray has assigned various 
Properties. One is periodieity. That is to say, 
needs vary in strength over time, now waning, now 
Waxing. Another property involves the interrelation 
Of one need with others. Thus needs may be (1) 


fused when one action satisfies several needs as in 
the case of a concert pianist who gets money (need 
acquisition) and acclaim (need exhibition); (2) swb- 
sidiated to others, as when a boy works hard (need 
achievement) to please his parents (need suc- 
corance); (3) contrefacted, or succeeded in time 
by their opposite: a need dominance may be followed 
by a need deference; (4) conflicted, when two needs 
conflict, as when a man hesitates to act (need ex- 
hibition) because of fear (need infavoidance); (5) 
integrated, when several needs may be unified, 

In respect to their manifestation, needs may be 
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(1) conscious or unconscious and (2) objectified, 
semiobjectified, or subjectified. Their degree of 
consciousness is given by whether a subject can 
recognize their presence or not. Their objectivity, 
on the other hand, is related to their overtness. 
Thus a person with a high need achievement may 
work very hard at his business (objectified), enjoy 
playing the role of “the conquering hero" in plays 
(semiobjectified), or daydream about being a hero 
or a general (subjectified). The subject, of course, 
may be quite conscious or completely unconscious 
of what these manifestations represent. 

This, in broad outline, is Murray's essential treat- 
ment of motivation. Obviously, it raises many ques- 
tions, few of which have yet been answered exactly. 
However, the general concept of need has been use- 
ful in a number of different ways. 

One of these relates to the assessment of per- 
sonality. If we are to describe personality in terms 
of needs, we should have some way of measuring 
them. Murray developed a method called the 
Thematic Apperception Test (TAT). This test con- 
sists of a set of pictures varying in degree of ab- 
stractness (one is a blank card) about each of which 
the subject is asked to tell a story. It is assumed 
that he projects his own pattern of needs into the 
story he tells, particularly that relating to the hero 
or heroine of the story. His stories are recorded 
and scored in a more or less exact manner on this 
basis. 

Murray's need system has led to a good deal of 
fruitful research on human motivation. An example 
of an important research program is that carried 
out by David McClelland and his associates on one 
particular need—need achievement. 

McClelland has taken the rather epic view that 
this particular need is a key to the whole progress 
of Western civilization. The great technological 
strides of the industrial revolution, the masterpieces 
of European art, and the pioneering of America— 
all these he has attributed, at least partly, to the 
strength of this need in Western peoples. His es- 

sential contribution has been to develop criteria for 
measuring it and then to look for relationships be- 
tween strength of need achievement and other vari- 
ables. The manner in which it is measured is illus- 


trated in Example 5-1. 


Example 5-1 Protocols f 
nonachiever using @ projec 
et al., 1953) 


of a higher achiever and 
tive test (MeClelland 


Four pictures are given to the subjects, who are 
asked to compose a story about each. The second 
picture (considered here) is shown in Figure 5-1. 
The following protocol is that of a higher achiever: 


A student in a classroom is listening to a teacher 
explain the contents of a book which lies before the 
student. He is very interested in the subject. 

He has passed through all the preceding school 
years and is an intelligent boy. He entered the 
classroom with his fellows and is now listening to 
the teacher. 

He is trying to understand the subject which 1S 
new to him. The teacher also is trying his best 
to make the students understand. P 

The student will understand the subject and will 
go out of the class happy about his success i} 
grasping it. He will be a success in life [McClelland 
et al., 1953, case 20-2]. 


The score this story received was +5. Compare 


with this one: 


some 


The student is in the process of thinking over 
cently 


incident or incidents which have occurred recer 
or remotely in his past. Some action in sight which 
turned the key which unlocked memories prov! R 
the impetus for the situation. 
In trying to recapture these actions through mem 
ories, he is seeing some actions in the past—vividly: 
He will sooner or later come out of his daydream 
and completely forget about this for the momen 
[McClelland et al., 1953, case 7-2]. 
in its 
lower d 


This story was obviously much 
—] for nee 


achievement orientation. It was scored 
achievement. 

cClel- 
lation 
ne in 


One of the more interesting aspects of M 
land's work has been the experimental manipu 
of need achievement. This is rather rarely do 
the area of personality testing. McClelland 
shown that a person's score on his test can 
pushed higher simply by giving him instructions tha 
are strongly “‘achievement-oriented.”” This point 5 
demonstrated by the data in Example 5-2. 


Example 5-2 Experimental manipulation of achiev? 

ment (McClelland et al., 1953) 

The method of ‘‘arousing"’ the achievement motive 
was by means of instructional cues. Unlike hunger 
and other biological drives, this need has not bee 
found to vary in any simple way with degre® ? 


deprivation—that is, with successful performance 
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FIG. 5-1 A card used to measure need achievement. (McClelland et 
al., 1953) 


or failure. Three types of instructions were given 
to college students. These were (1) relaxed condi- 
tions: subjects were told that the task of telling 
about the pictures was not important and the ex- 
Perimenters were just casually trying out some new 
ideas; (2) neutral conditions: the procedure was 
Presented as a serious business and the subjects 
told they should cooperate fully; no indication was 
given, however, that their answers would be meas- 
uring any particular psychological abilities; (3) 
achievement-oriented condition: subjects were told 
that the test had been used to select Washington 
administrators and officer candidates for ocs in 
World War Il, that it measured general intelligence, 
ability to organize material, and, in general, leader- 
Ship qualities. It was further indicated that the test 


was being given to them at the time to determine 
which of them possessed such characteristics. 

Following these instructions, all three groups were 
given a short paper-and-pencil test and then the 
pictures. Results from thirty-nine subjects for each 
condition in two scoring categories of achievement 
need are shown in Figure 5-2. It is clear that 
those working under the achievement-oriented in- 
structions showed much higher scores. The differ- 
ences were, in fact, statistically significant. Thus 
need achievement is capable of experimental ma- 
nipulation. 


McClelland has related the achievement need to 
many variables—personality traits, child-rearing 
practices, ethnic origins, academic success, and 
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LU 


Fel 


Achievement Relaxed 


oriented 


Relaxed Neutral 


Achievement imagery 


Neutral Achievement 


oriented 


Achievement themes 


j i -ori instructions versus neutral or 
Effects of achievement-oriented ins 5 
en on two measures of need achievement. (McClelland et al., 


1953) 


others. Some of his and his colleagues’ work has 
been summarized in several books (e.g., McClelland 
et al., 1953; McClelland, 1961). One example is 
given below. 


Example 5-3 Need achievement in ancient Greece 
(McClelland, 1961) 


The purpose of the study was to demonstrate the 
influence of the achievement need in determining 
the economic growth and decline of ancient Greece. 
The thematic material used for measuring the need 
consisted of representative writings such as prose, 
poetry, funeral orations, and exhortations from three 
historical periods in ancient Greece, 900-475 B.c., 
475-362 s.c., and 362-100 B.c. These were 
scored much in the same way as that used for the 
original TAT pictures, for example, number of 
achievement images and themes, future references, 
and amount of affect related to success or failure 
outcomes. A general achievement score could then 
be given to each period. In the second step of the 
research, a measure of economic Prosperity was 
taken, this being size of geographical trading area. 
Plotting the two curves together against time, we 
get the result shown in Figure 5-3. Note that the 
two curves are out of phase. Economic develop- 
ment is low initially, but its rise in the second 
period is foreshadowed by the high achievement 
level in the first period. Likewise, the decline of 


A ic de- 
need achievement predicts the later economic 
cline. 


In all fairness, it must be emphasized that much 
of the work on the achievement need and og 
such as need affiliation and need aggression 
been more concrete and limited in scope- dof 
“Greek"’ study may be a little rich for the bloo 
Nevertheless, M 


This notion has interesting consequences- if en 
need can be so changed, then we perhaps are re 
Stuck with the personality we have. If we oa 
more affiliativeness or more curiosity or more 7 ve 
inance, then, presumably we should be able to pia 
it by going through an appropriate program like 
used in the case of need achievement. 


Self-actualization 


ul 
Need psychology has provided a rather usef 


66 PSYCHOANALYSIS AND THEORIES OF PERSONALITY 


score 


Economic 
development 


Need achievement . 


FIG. 5-3 Need achievement and eco- 
nomic development in ancient Greece, 


900-475 B.C. 475 - 3628.¢. 
framework for dealing empirically with motivation. 
Clinicians, however, who are less willing to dissect 
Personality in this fashion, have tended to be more 
interested in some general motivational principles 
that reflect the patient's progress in therapy and his 
well-being in all aspects of his daily life. For this 
reason, many of them, starting with Carl Jung, have 
Postulated a need for self-actualization, whose end 
is the fulfillment of all potentials and an integrated 
and balanced personality. Unlike Freud's life in- 
Stinct this master need is not dedicated to peace 
and absence of pain, but rather to growth and crea- 
tive change. As the reader may easily imagine, 
Such a notion is conceptually rather comfortable 
and perhaps even useful in an open and unstruc- 
tured clinical setting, but it is difficult to handle 
empirically. Carl Rogers, one of the foremost of 
those stressing the reality and importance of self- 
actualization, has been more successful than most 
in developing empirical approaches to its assess- 
Ment. The following represents an example of such 
Work at the counseling center in Chicago: 


Example 5-4 Improvement of self-perception dur- 
ing therapy (Butler & Haigh, 1954) 


It is always a difficult matter to judge the suc- 
cess of therapy. One psychologist, Hans Eysenck 
(1952a), has claimed, on the basis of a survey, that 
the rate of spontaneous cures is as high as, or even 
higher than, the rate of cure under psychoanalytic 
therapy, Most clinicians would not agree with his 
Conclusions, but it is certainly-true that judgment 


362-100 8.c. 


(McClelland, 1961) 


about the success of therapy can be a highly sub- 
jective matter. Rogers and his associates were 
among the: first to take steps to remedy this by 
assessing the total personality before, during, and 
after therapy. They have used many techniques. 
The one to be reported here, called Q-technique, 
was developed mainly by William Stephenson (1953). 
It consists essentially of having a person rate a 
large number of traits for their importance in his 
personality. For example, he may say that for him 
impulsiveness is a key trait and that depressiveness 
is of no significance whatsoever. This can be done 
for the actual personality the person thinks he has 
and also for the personality he would ideally like 
to have. The relationship (i.e., correlation) between 
these two ratings yields a measure of the extent to 
which the person is integrated and content—in 
other words, a measure that starts to get at self- 
actualization. Table 5-2 shows the average rela- 
tionship as given by correlation coefficients taken 
on twenty-five patients before counseling, imme- 
diately after termination of the session, and six to 
twelve months later. 

The results indicate fairly clearly a degree of im- 
Provement which seems relatively permanent, and 
this improvement is in respect to the whole per- 
sonality. In this sense, it appears to reflect an 
alteration brought about by some fundamental mo- 
tivational change which we might refer to the self- 
actualization principle. 

Many other experiments have been done by 
Rogers’ group on the effects of therapy on person- 
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Table 5-2 Self-ideal relationship as a function of 
therapy 


ORT. M 
Average correlation 


between self and ideal 


(25 cases) 
Precounseling —.01 
Postcounseling .36 
Follow-up (6-12 months) 232 


ality. The main point to be made here, however, 
relates only to the motivational principle that 
Rogers, Jung, and others have hypothesized. 


ECONOMICS 


As already indicated, the economics of personality 
deals with the different ways energy arising from 
instinctual sources can be handled and distributed 
in respect to the person and his environment. As 
one writer (Munroe, 1955) has indicated, a con- 
sideration of this problem of economics simply deals 
with ‘how personality works." In the balance of the 
present chapter we have brought together in brief 
form most of the information we have gained so far. 

According to Freud, instincts originate in the id 
The aim of the id is the complete and immediate 
satisfaction of its needs. This can be achieved 
however, only if the demands of reality and the de. 

mands of the superego allow it. Reality may exert 
concrete physical constraints against instinct satis- 
faction. For example, a tribesman in a primitive 
hunting community must work hard to obtain food 
Likewise, the superego, which borrows energy from 
the id, puts up internal barriers, or countercathexes 
against the satisfaction of id impulses. Clearl 
then, the ego must work to resolve these ote 
conflicts to avoid a breakdown of personality, just 
as an arbitration board must work to settle a labor- 
management dispute in order to save the country 
from economic collapse. In personality, those con- 
flicts are felt as tensions, or anxiety. ‚The ego 
attempts to reduce this anxiety by means of a num- 
ber of standard techniques called defenses, or de- 
fense mechanisms. 

Obviously, there are many individual differences 
in the form that these defenses will take. No two 
people are quite alike. Nonetheless, classifications 
are possible, and a number have been suggested 
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by various writers. Since we do not intend this to 
be an exhaustive presentation, we will look at only 
a few of the more important ones. We will also 
consider some experimental studies that have bear- 
ing on them. 


Repression 

We have already referred to this mechanism sev 
eral times and have stated that it is a key concept 
in psychoanalytic theory. It refers essentially tO 
two processes: 

1. Primal repression, which is a withholding 
from consciousness of material that would be pain- 
ful if it became conscious. Id impulses striving for 
expression set off danger signals felt as anxiety- 
These activate repression automatically and uncon: 
sciously. ; 

2. Afterexpulsion, or repression proper. This 
the pushing back into the unconscious of thoS® con 
scious ideas or mental processes that have bee 
associated with the repressed impulse. The for 
getting of names, slips of the tongue, and aie 
psychopathological phenomena of everyday tife n: 
volve such repression. Since repressed im 
and materials continually exert pressure a 
the countercathexes holding them back, they G 
“return,” or slip out, in various symptomatic ap 
According to Freud, much of the forgetting of chil is 
hood events, especially pregenital sexual urges. a 
due to repression occurring around the ages of fi 
to six (the Oedipal stage). 

As will become clear later, repression is 
mechanism in the sense that it is involved in 
all the other common defenses. Perhaps f° 
reason, much experimental work has been 
it (Zeller, 1950). These studies do not, © 
attempt to “prove” it. We already know from © y 
served case studies that it does exist. What pees 
really aim to do is to gain experimental control ee 
it so that it can be evoked in a subject at a 
of the experimenter. If this can be done, sUCC 
fully, then the researcher can start uncoveri" 
essential dimensions of repression in a precis® viet 
scientific way. The following is one of the bet 
examples of studies done on the problem: 


a basic 


ne on 
course: 


ing 
Example 5-5 Repression in an experimental setl! 
(Keet, 1948) 

m 
The purpose of the study was primarily to ©° 
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pare the effectiveness of several forms of therapy 
in a counseling situation. One method, called the 
interpretive, involved interpretation by the coun- 
selor of areas of difficulty the subject was having. 
In the other—the expressive—the patient was 
merely called upon to express his feelings and at- 
titudes about the area of difficulty. Repression 
entered the picture incidentally but was a crucial 
variable in the study. 

College students were used as subjects. The 
experiment consisted of four parts: 

Phase A. By means of an association test, areas 
of difficulty were picked out for each subject. Words 
were spoken to the subject who had to give another 
word in response, for example, ‘‘cat—dog,”’ ‘mother 
—father,"’ and so forth. Emotion-arousing words 
were revealed by a number of indices as follows: 
blocking, that is, no association given by the sub- 
ject to the stimulus word; long reaction time, a 
slower than average response to a particular word; 
clang associations, for example, ‘‘book—look.”’ 

Phase B. Subjects were requested to learn ma- 
terial which contained one of the traumatic words. 
Performance on this learning task was compared 
with performance on a neutral learning task. 

Phase C. Therapy, either expressive or interpre- 
tive, was given, 

Phase D. Subjects were required to learn an- 
other set of words, of equivalent difficulty, again 
Containing a traumatic word. 

Results were as follows: In phase B, subjects 
found it harder to learn material containing a trau- 
matic word than neutral material. This itself indi- 
Cated some kind of repression. In addition, therapy, 
particularly the interpretive method, was fairly suc- 
cessful in eliminating the difficulty of learning trau- 
matic words. Thus we find that words connected 
with areas of initial tension tend to be forgotten 
easily (afterexpulsion). Further therapeutic reduc- 
tion of the tension relating to them lifts the repres- 
Sion to some degree and allows them to be recalled 
More readily. 


_ This demonstration is by no means complete, but 
it is highly suggestive and could well be followed 
Up along various lines. 


Reaction Formation f 
This mechanism defends against the expression 


of an impulse by exaggerating an opposite tendency. 
The story "The Fox and the Grapes," from which 
we have the expression ‘‘sour grapes,” involves this 
mechanism. Repression is crucially involved, but 
because of the strength of the wish an additional 
safeguard is added. The chief symptom of reac- 
tion formation lies in the excessive and exaggerated 
behavior forms adopted. Overpoliteness often 
masks unconscious hostility. Extreme and me- 
ticulous tidiness often masks a strong desire to be ~ 
messy and disorderly. Strong puritanical feelings 
about sex may hide equally strong sexual wishes. 
Sometimes direct expression of the impulse alter- 
nates with its opposite, as illustrated by the follow- 
ing case: 


Example 5-6 Reaction formation (Munroe, 1955) 


Mildred, a college student, was referred for psy- ` 
chotherapy because she was failing in her studies 
in spite of adequate intelligence. Teacher accounts 
of her were quite contradictory. One claimed she 
was overconscientious and meticulous; another, that 
she was inexcusably careless and messy. Inspec- 
tion of her notebooks confirmed both reports. Gen- 
eral messiness was interspersed with areas of per- 
fect neatness and orderliness. Mildred's room 
paralleled her notebook. One bureau drawer was 
perfectly arranged. In another, there was a dis- 
array of clean and soiled clothes plus a pen and 
papers and books hastily thrown together. g 

This case is perhaps extreme, but we can all 
probably think of people who behave in a similar 
manner. Reaction formation is often encouraged 
unwittingly in children by parents and educators 
who force the child to adopt meticulous habits of 
order and cleanliness in order to guard against 
“‘dirtiness."" 


Projection 

In the New Testament, Christ was referring to the 
possibility of projection on the part of the Pharisees ` 
when he said, “He that is without sin among you, 
let him first cast a stone... ."’ The hostile person 
can always find hostility in others. The latent ho- 
mosexual sees homosexuality everywhere around 
him. Any strong attribution of an undesirable trait 
by one person to another probably involves some 
degree of projection. The following hypothetical 
case will illustrate: 
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a 


Example 5-7 Projection 


John is a college athlete and plays varsity foot- 
ball. He is an amiable if aggressive personality and 
is somewhat vain about his physical development. 
He is very masculine in his outlook and likes noth- 
ing better than “an evening with the boys” but is 
gruff and shy in the company of women. The fa- 
vorite targets for his contempt are nonathletes, most 
of whom he dismisses as effeminate. 

Later on after successfully completing his under- 
graduate degree, John gets a good job in a small 
business company. He marries but finds to his 
dismay that he is impotent. Psychiatric examina- 
tion later reveals that John has never previously 
attempted any sexual advances to girls he has taken 
out and has always felt, in fact, a slight revulsion 
for women. His failure in sexual relations is, then, 
due to a latent homosexuality—quite unknown to 
himself—which he tends to project to others who 
appeared physically to be less masculine than him- 
self. 


On the experimental side, one study by Sears 
(1936) is worth noting: 


Example 5-8 Experimental 
(Sears, 1936) 


Sears used college students as subjects. He 
gave them a list of traits such as orderliness, ob- 
stinacy, and stinginess on which to rate themselves 
and their fellows. The difference between each per- 
son's rating of himself and the average rating given 
him by everyone else he took as a measure of in- 
sight. What he found was that persons high in 
trait but also lacking insight into this fact w 7 
more likely to attribute the trait to other pe Te 
For example, an individual whom other peo A 2 
sidered to be very bashful but who did not hi koi 
himself in this way tended to think that ev a 
was bashful. Interestingly enough profastion tar 
positive as well as negative traits ‘was found, A 
example, those who were noted as generous biit 
who did not consider themselves to be so tended = 
see others as generous. This somewhat aoniradicte 
the classic Freudian position in which only arndectn. 
able attributes are projected and suggests the Al: 
nomenon may have a broader meaning than that 
usually given to it. 


study of Projection 
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Fixation and Regression 

These two mechanisms are usually considered to- 
gether, since they are complementary. As we shall 
see in the section on development, they are both 
crucial to the understanding of psychosexual devel- 
opment. Fixation refers to the arrest in develop- 
ment of some psychological process. For example, 
excessive worry on the part of the parents about 
toilet training may cause their child to become €% 
cessively preoccupied with it; because success in 
this area of behavior produces great reduction in 
tension (parental approval), the child fixates ON it 
as a habitual mode of relieving anxiety. Regression 
refers simply to the tendency of a personality to 
return to some earlier form of fixated behavior be- 
cause of present stress. Thus an adult in whom 
there has occurred some fixation at the anal leve 


| e 

(to do with toilet training) might react we 

Stress by becoming constipated, if earlier je not 
o 


life the act of withholding feces, in the sense 
soiling himself, met with strong parental apP a 
We will now look first at a brief case study ® 


ee n 
then at some experimental work on fixation a 
regression. 


roval- 


Example 5-9 Regression (Fenichel, 1946) 


; P per 
Mild regressive behavior is very commonly $ 


l i] biting 

in everyday life. The common habit of nail ane 

under frustrating circumstances signifies a al 
o 


rary regression to a previously fixated form 108 


At a more complex leve: 
may mean the same thing. Fenichel (1946) ©, 


ica 
two relevant cases: the first of these—a es i 
patient—had been trained “never to show hIS © 
tions.” at 


f His facial tic, which appeared in o 
situations, represented the mimetic expression > re. 
Suppressed crying of which he was quite unai nd 
Actually, he had a tendency to cry rather easily, sive 
the tic acted as a protection against such regres 
behavior, 

The second case, on the other hand, was 
that represented an intended but forbidden 14° oq 
at the patient's father. Here there had our 
fixation at the particular stage of development 
Ing which the basic relationship with parents pe 
tablished—the Oedipal period. The patient’ © to 


sonality, when under stress, tended to reg'®® 
this level. 


of 2 tic 
ghter 
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A good deal of experimental work has been done 
on fixation and regression. The two studies given 
below can serve as examples. 


Example 5-10 Fixation and frustration in the white 
rat (Maier, 1949) 


One of the first to demonstrate abnormal fixation 
in the laboratory was N. R. F. Maier (1949). His 
work was done with rats on a so-called Lashley 
jumping stand, shown in Figure 5-4. The rat is 
made to become hungry and then taught to jump 
toward one “window” covered with a card to get 
food. If it chooses the correct one, the card simply 
falls back, and the animal gets its food. If the 
wrong one is chosen, however, the card remains 
Stationary, causing the rat to fall into the net below. 
This acts as a “punishment,” or "negative rein- 
forcement." Under such circumstances, most rats 
learn eventually to discriminate the cues and jump 
correctly, 

Following this, the task is suddenly made impos- 
sible by not rewarding the same choice consistently. 
In addition, the animal is forced to jump by direct- 
ing an air blast at his rear or giving it a sharp rap 
on the tail. Under such highly frustrating condi- 
tions, Maier found that his subjects would adopt 
Stereotyped habits of jumping—for example, always 
to the left side. Even if this window was kept per- 
Manently closed and the other left permanently 
Open, the fixated rat continued (for as many as 200 
trials) to perform the same stereotyped response. 
In contrast, normally trained animals had no diffi- 
Culty in shifting from one card to another, or from 
One side to the other, Because the response habits 
Produced by the frustration were so resistant to 
change and also so maladaptive, Maier referred to 
them as abnormal fixations. Bu 

There have been numerous repetitions of Maier’s 
experiment and also a number of attempts to refute 
his theoretical explanation of his data. Basically, 
the conclusion that frustration produces fixation 
Seems to stand up well. 


Obviously children are not rats. But there seems 
little doubt that they are often put into similar sit- 
Uations by the inconsistent rearing practices of 
Parents and that they may respond in roughly the 
Same way the rat does. Suppose, for example, a 
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FIG. 5-4 Lashley jumping stand. (Lashley, 1930) 


little boy of about seven is fond of taking a Teddy 
bear to bed with him. The Parents may alterna- 
tively regard this behavior as cute and lovable and 
hence reward it and, at other times, view it as 
immature and unmasculine and hence punish it. 
We might not be too surprised to find the boy giving 
up all attempts to tackle this unsolvable problem 
and fixating firmly on cuddling his Teddy bear. The 
very common attraction young children often de- 
velop for old baby blankets may be produced in the 
same way. Furthermore, the way more thoughtful 
mothers often break the habit, namely, by slowly 
directing the child away from the blanket (for ex- 
ample, by cutting it down gradually in size until it 
is quite small), is very similar to that found by 
Maier to be successful with fixated rats. Gently 
Pushing the rat to jump at the correct side was 
effective in most cases, 


Example 5-11 Frustration and regression in young 
children (Barker. Dembo. & Lewin. 1941) 


The experimenters made up a scale or measure 
of “play constructiveness” to yield a “play age” in 


PERSONALITY 


monthly units. This was then applied to a group of 
thirty nursery school children who were rated on the 
scale. Later on, each child was given some attrac- 
tive new toy to play with for a short period, follow- 
ing which the old toys were substituted for the new 
without any explanations. Only a screen separated 
the child from the new toys, so that they were com- 
pletely visible though inaccessible. The result of 
this frustration was a sharp drop in constructive- 
ness of play—on the average, a loss equivalent of 
17.3 months of mental age. Such behaviors were 
observed as stuttering, crying and whimpering, 
smashing old toys, thumb sucking, or complete 
apathy. Barker, Dembo, and Lewin have preferred 
to call this change “primitivation” rather than re- 
gressive behavior. 


Displacement 

By this mechanism an impulse is directed from 
its proper object to a substitute. This is a fairly 
common type of behavior, but it may take very 
subtle and complex forms. For example, concern 
about the genitals may be displaced to the nose or 
some other part of the body; it may be displaced to 
some object, such as shoes. There is no end to 
the possibilities for such substitutions. Let us look 
at a concrete case (Munroe, 1955). 


Example 5-12 A case of displacement (M 
bos) (Munroe, 


Sydney was a college student who 
ment because he had failed college an 
high intelligence and a good high school Ben, 
The parents were especially surprised, since he a ; 
a model boy at home and full of promises for refo et 
and showed a sincere desire to succeed. The a 
lege dean, however, told a different story The Boy 
was careless about attending lectures, and iinne 
and rebellious toward all college authorities 
Gradually it came out that Sydney had a strong 
unconscious hostility to his parents, especially his 
father. Under the stress of a new environment plus 
a belated adolescent concern with sex, the boy's 
attitude to his father came out, but it was displaced 
from its original object to a new one, namely, the 
college dean. The displacement was made the 
more readily in view of the fact that the boy’s father 
was an alumnus of the same college. 


A number of experiments might be cited to illus- 
trate displacement. Perhaps more than any of the 
other mechanisms, it can be related to the be- 
havioristic theories of learning, which we will dis- 
cuss in Section V. Here is an example: 


Example 5-13 Experimental study of displacement 
(Miller, 1939) 


The goal of this study was the demonstration at 
the phenomenon of displacement of aggression ut 
white rats. Pairs of rats were given electric shock 
in a box. Fighting between them (standing On hin 
paws and “‘boxing”) was reinforced by turning off 
the current only when they assumed a belligerent 
posture. To test for displacement, a celluloid doll 
was later substituted for the partner rat. Wou 
fighting behavior then be directed to the new object? 

The data indicated clearly that, in the absence © 
the original object to which it had been previously 
directed, aggression was displaced to the new © i 
ject—the doll. If both a partner rat and 4 dol 
were present, the doll was ignored. 


This experiment indicated that aggressive T 
sponses do become generalized to new stimuli, 
Strictly speaking, however, true displacement 
be demonstrated only if fighting was directed to 
doll after the subject had been punished for aggre®: 
sion to the original object, that is, the partner ar 
mal. Though this has not been tried in this o 
text, there are available enough data from similal 
experiments to predict that it probably would haP 
pen. 


Sublimation 

Sublimation is sometimes classified a 
mechanism, since it is, in a sense, simply @ 
way of handling the distribution of energy IE ie 
sonality. However, it is not strictly a defers“ 7 
asmuch as it represents the normal, Or healthy 
mode of reaction and is not elicited by anxiety: oss 
might also add that it is a most complex E 
and is not well understood. The convention 
fenses are more easily identified and occu" 
frequently in a clinical setting. 5 

Sublimation, unlike the defense mechanism, m 
not involve repression. No countercathex@® a 
used to inhibit the original impulse. instead i 


al de 
e 
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aim and object of the impulse are transformed in 
such a way that the resultant behavior is not only 
desexualized but also culturally vaiuable. Perhaps 
we would be going beyond Freud to suggest that 
the energy normally utilized by instinct functions is 
taken over to support ego functions, but this would 
generally seem to be the case. To make this clear 
we can compare more sublimated with less sub- 
limated behavior in two hypothetical cases: 


Example 5-14 Sublimation 


We have two surgeons. One appears almost to 
relish recommending and performing operations. 
He does these with meticulous care and skill and is 
usually highly successful. However, he does seem 
to prefer an operation when perhaps less drastic 
measures might be feasible. We find, in addition, 
that he tends to be cold and sarcastic with those 
under him and tyrannical at home. The second 
Surgeon is like the first except that he avoids the 
excesses of the first. He is conservative about op- 
erating, does not insist on order when it is irrel- 
evant, and obviously gains satisfaction in operating 
mainly insofar as it is a means of saving a life or 
regaining the health of the patient. He does not 
obtain any "secondary gains’' from his vocation, as 
does the first surgeon. 

The difference is a subtle one and is perhaps 
More readily experienced than read about, but it is 
Nonetheless real and represents what we mean by 
Saying that in sublimation both instinctual aims and 
Objects are transformed. 


It is clear that different people may engage In 
different professional or cultural activities for quite 
different reasons. Two artists, poets, doctors, phi- 
losophers, or mystics may behave in almost exactly 
the same way. But their motivations and satisfac- 
tions may be entirely different, a fact that may be- 


come apparent only under special conditions, for 
example, stress or hardship. 


Character and Personality 

Character and personality are also sometimes re- 
garded as defenses against anxiety. Used in this 
sense the terms have the special meaning of habit- 
ual modes of response. Character here does not 
mean ‘‘moral forcefulness,'' and personality does 
not mean the total psyche in the sense in which we 
have used it before, nor does it mean personality in 
the “life of the party” sense. 

As used here, the meanings of these terms are 
more readily available to what is often called ‘‘clin-, 
ical insight" than to experimental analysis. In 
character defense, the ego and its mental functions 
may be thought of as constituting a kind of armor 
that is very hard to penetrate by means of psycho- 
therapy. The juvenile delinquent represents a good 
example of this. Here we have a complex mode of 
behaving that ramifies in all directions. The de- 
linquent may steal, do bodily harm to people, rebel 
against authority, and feel quite justified in all three 
types of behavior. He may strongly resist any form 
of treatment and explain his actions in a highly 
rational way as due to certain very real environ- 
mental pressures, such as a broken home, a 
“tough” neighborhood, or poverty. There is a cer- 
tain unity in his behavior that allows us to collect 
it under one heading, namely, character, and this 
character is clearly a complex defense against deep 
anxieties. In such a case, we speak of a character 
disorder. Precisely because the defenses involved 
are so numerous, so well-worked out, and so tied to 
reality, they are very difficult to penetrate. Conse- 
quently, Freud himself doubted very much that 
character disorders were amenable to psychoanalytic 
therapy. Yet, today, they are probably one of the 
most common forms of mental illness and represent 
a pressing social problem. 
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CHAPTER 6 


THE DEVELOPMENT OF 
PERSONALITY 


Although they elaborate it in different ways, most 
psychoanalytically oriented writers and many con- 
temporary personality theorists agree on this major 
postulate: environmental influences during early 
development are crucial in forming the basis of 
personality. This is to say, if a personality is 
assessed at some time in adulthood, we can say 
that its special characteristics are due more to 
causal agencies that occurred earlier in life than 
to agencies that occurred later. ; 
This proposition is by no means as obvious as it 
sounds. Later events might be more important than 
earlier, or, possibly, they might have the same 
value, other things being equal. Certainly, when 
this postulate was first presented by Freud on the 
basis of his clinical experience, it was regarded 
with some surprise by the lay and scientific world. 
The idea that any of the “sensible” acts of a 
grown-up person could be permeated through and 
through by motives left over from the first years 
of life was hardly credible to most people. Today, 
the weight of clinical and experimental evidence 
strongly supports Freud's idea. We still do not 
know, however, exactly why it should be so, though 
we shall explore some possibilities later on. First 
let us look at the story of development as Freud 
outlined it. 


The basic concepts involved in the Psychoanalytic 
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theory of development are stages, ee 
gression (Munroe, 1955). That is to mh up ° 
Freud looked on development as being u rather 
a number of main stages, or critical perio: econdly: 
than as a simple, continuous process. rring fo" 
he thought that arrests, or fixations, aaa pro uce 
specifiable reasons at some stages gu h 

permanent effects on personality. Thir stress 
pothesized that under the pressure of som 


ically: 

logica 
the adult personality would return Pe tion of 
or regress, to a fixated stage. Freu pige 


i [4 
development may thus be characterized = an 
netic, in the sense that emphasis is place nmental 
interaction between maturational and enviro 
factors in determining personality. 


THE STAGES OF DEVELOPMENT 


Prenatal and Paranatal Stages eg: M y 
Although Freud did not concern m other 
much with influences occurring before ah a 
psychoanalysts, notably Greenacre (19 ře most 
Fodor (1949), have suggested that they ~ deal of 
important. Certainly, we know from a grea fetus 1° 
experimental work in embryology that the d 
not completely protected from external gore on the 
that the effects of many such forces acting via the 
mother are in fact transmitted to the fetus 


maternal-fetal blood exchange across the placenta. 
Granting the fact that prenatal influences can occur, 
there seem to be two possibilities about the nature 
of these influences. One is that ideas, aptitudes, 
and needs can be transferred from mother to fetus. 
The evidence for such a view is negligible. There 
are no neural connections between mother and 
fetus, and the physiological makeup of the fetus is 
Probably not equipped for complex ideation. Con- 
sequently, we may discount this theory. The sec- 
ond possibility, suggested by Greenacre, is simply 
that a characteristic level of emotional response 
may be set by prenatal influences on the fetus. 
This view is today supported by experimental data. 
Maternal stress during pregnancy can produce 
changes in the fetus, and these changes appear 
Postnatally in the form of altered emotional respon- 
Siveness. Following are two supportive experi- 
ments, one with animals, the other with human 
beings. 


Example 6-1 The effects of prenatal maternal anx- 
iety on behavior of offspring (Thompson et al., 
1962) 


The writers’ purpose was to discover whether 
emotional stress undergone by mother rats during 
Pregnancy could affect the emotional behavior of 
the offspring. Ten female and ten male rats were 
used as parents. Sixty offspring from these mat- 
ings were tested later. Five of the female rats (ex- 
perimental) were trained to make a certain reaction 
to avoid an electric shock signaled by a buzzer. 
The reaction was to press a catch to open a door 
which led to a nonshock compartment. When this 
task had become well-established, these five females 
were mated to the males. At the same time, the 
five control animals were also mated to the same 
Males, 

As soon as the experimental females were known 
to be pregnant, they were subjected several times 
daily to the buzzer which before had signaled shock 
and were not allowed to make the avoidance re- 
Sponse. No shock was given. It was assumed that 
the buzzer would arouse anxiety (because of pre- 
vious association with shock) and that this anxiety 
Could not be reduced or alleviated, because the nor- 
mal way they did this before (the avoidance re- 
Sponse) was blocked. Hence, a generalized state 
of anxiety should be activated. To avoid affecting 
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the fetus directly, no shocks were given during 
pregnancy. This procedure was followed until the 
females gave birth to their litters. During the same 
period, control females went through their gestation 
period normally. Cross fostering was used to con- 
trol for postnatal influences. That is to say, some 
offspring born of experimental mothers were reared 
by normal mothers, and some offspring of normal 
mothers were reared by experimental mothers. This 
procedure is crucial in any study of this kind. 

When the offspring from these matings reached 
about 40 days of age, they were given two tests of 
emotional reactivity. One of these involved mainly 
the amount of activity in an open-field apparatus 
(a fairly large box, open at the top). The other in- 
volved the length of time it took an anima! to leave 
its home cage and go down an open 3-foot runway 
to food. Both tests were repeated at about 140 
days of age. On these two tests, statistically sig- 
nificant differences were found between offspring 
from stressed mothers and offspring from normal 
mothers. These data are shown in Table 6-1. 
High scores on the first test and low scores on the 
second test indicate low emotionality. 

It seems clear from these data that some maternal 
influences do occur, that stress or emotion under- 
gone by the mother during pregnancy can affect 
offspring temperament. Subsequent experiments 
by the same writers and others have in the main 
supported this conclusion, though they have also 
revealed new complications. For example, depend- 
ing on how severe the stress is and when it occurs, 
the offspring may be more emotional or less emo- 
tional. It seems that in some ways mild stress has 
“good” effects in the sense of producing offspring 
that are more intelligent and more stable than un- 
treated controls. Too severe stress produces just 
the opposite result. 


Table 6-1 The effects of prenatal maternal stress on 
offspring emotion in rats 
Open field Runway 
(activity level) (latency) 


Age Age Age Age 

40 140 40 140 

days days days days 
Experimental offspring 86.0 114.5 23.7 11.6 
Control offspring 134.5 162.3 118 62 


SSS ee eel 
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The above experiment has no exact parallels in 
tudies on human beings. However, one investi- 
sator, Pasamanick, with his collaborators has ob- 
ained data which show an association between 
some physical stresses of pregnancy and labor and 
sehavior disorders in offspring resulting from these 
pregnancies. 


Example 6-2 Pregnancy stress and behavior dis- 
orders (Pasamanick et al.. 1956) 


The purpose of this study was to demonstrate an 
association between difficulties incurred by mothers 
during pregnancy and incidence of behavior dis- 
orders in their offspring. The experimenters col- 
lected 1,151 cases of children under sixteen years 
of age having behavior disorders for which they had 
been referred to a clinic for counseling or psycho- 
therapy. Nine hundred and two normal controls 
were also used. The two groups were matched as 
to age, Sex, socioeconomic background, and other 
variables. Experimentals (subjects with disorders) 
were compared with controls in respect to medical 
data relating to pregnancy experience of mothers. 
The results of the survey are set out in Table 6-2, 

The data indicate that physical difficulties or 

stress during pregnancy do appear to be signifi- 
cantly associated with behavior disorders in chil- 
dren. So far, we do not know to what extent post- 
natal factors are also at work in producing such an 
association. That is to say, it is possible that a 
mother may behave quite differently to her baby 
either because of her changed physiological state 
or because she resents the child who caused her 
the trouble. These possibilities have not been 
closely examined. 


The two experiments sugge 
periences can definitely ee 
Er persist for some time. Obviously, we stil 
er a great deal more to find out in this connec- 

Paranatal variables, that is, those connected with 
the actual process of birth itself, have also been th 
subject of speculation. One analyst, Otto Rank I 
claimed that birth is a serious traumatic experience 
of which the infant is actually aware at an ideational 
level. That is to say, for the infant, birth has mean- 
ing and represents a separation from the mother 


Table 6-2 Percentage of complications of pregnancy 
among mothers of children with behavior disorders and 
mothers of normal controls 


White . 
3.6 


Normal controls 2.8 6.6 


Nonwhite 


Behavior disorder cases 8.6 


whose womb he has blissfully enjoyed for several 
months. This kind of idea has little basis in fact, 
since, as we have already pointed out, such idea- 
tion is undoubtedly beyond the capacity of tHe 
neonate. At the same time, however, it is true that 
the act of birth is regarded by all persons as af 
important event and many myths surround it. 
Freud's own idea was simply that birth brings about 
strong stimulation of an organism hitherto largely 
protected from it and that this experience may Pro" 
duce increased sensitivity to any kind of stress 
later on. 


Polymorphous Perverse Stage 

For the newborn infant, according to Freud, a 
world is probably confused, unstructured, and mean 
ingless. Not only is he rather undifferentiat 
the world in his own mind, lacking as he Sue 
awareness than an adult has of a sharp distinction 
between himself and reality, but he is all id, 80% j 
such his mental activity can be described as pr 
mary process. Images and ideas are associat’ 
without regard to logic and primarily according 
their close occurrence together in time and a as 
Important among such primary associations i m 
one between the mother and comfort or release f" se 
unpleasant stimulation such as hunger. is 
the mother is so crucial in this regard, the infant - 
thought to establish with her a primary identifi. 
tion, in the sense that he comes to regard hera 
part of himself. 

We may infer the importance of primary i 
cation with the mother from observing what Ber 
pens to the infant when the normally close conn 
it usually has with the mother is for some er at 
not established. The example following Bea c 
rectly on this point, though it does not tell US yor 
about the nature of the process of primary ident! 
cation itself. 


dentifi‘ 


on“ 
Example 6-3 Importance for the neonate of © 


tact with the mother (Ribble, 1944) 
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Margaret Ribble, a pediatrician, opened up a new 
field in psychology when she reported her findings 
On neonates who had been separated from their 
mothers at birth for reasons of health. In..a large 
percentage of the more than six hundféd cases 
Studied, she observed a general “wasting away’ 
characterized by passivity, abnormal physiological 
responsiveness, excessive vomiting and crying, and 
Sometimes coma and death. She called this syn- 
drome marasmus. Though her results were re- 
Ported by her in rather a casual form, there seems 
to be no doubt that early maternal separation can 
have very drastic effects on the health of the child. 
Another pediatrician, René Spitz, has reported es- 
sentially the same findings. 

Many Psychologists, however, have quarreled with 
Ribble's explanation of the phenomenon in terms of 
an alleged “physiological instability" of infants and 
their consequent need for a ‘‘love object" (cf. Pin- 
neau, 1950). Actually these are both moot points. 
The young infant is certainly unstable in many ways 
in that it reacts inefficiently to stresses and shows 
a good deal of unevenness of physiological func- 
tioning (cf. Wolstenholm, 1961). Furthermore, al- 
though at birth it cannot need a love object in the 
adult sense, it probably does need contact comfort 
of the kind supplied by a mother holding and 
Cuddling it. It is now a well-documented fact that 
young rats and mice which are given special han- 
dling or stimulation beyond what they would nor- 
Mally get from their mother show faster growth, 
greater resistance to stress, and often less emo- 
tionality, Consequently, we may conclude that the 
affection a mother usually gives her newborn baby 
'S functionally valuable to him, not because the 
Mother is being ‘nice’ to him, but rather because 
a by-product of affection is stimulation, which does 

ave a direct value. 


To document this important point a little more 
fully our next example presents some of the iarge 


amount of work done on the effects of handling in 
rats, 


Example 6-4 Effects of carly stimulation on be- 
havior and development of young rats and mice 
(Weininger, 1953; Denenberg. 1966) 


Weininger designed this study to explore the ef- 
fects of early ‘mothering’ on the later behavior of 
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rats. He gave to half of the animals, shortly after 
weaning (twenty-one to twenty-five days), special 
artificial ‘mothering’ by removing them once a day 
from the home cage and stroking them for a short 
period. During this time, the controls (nonhandled) 
were left alone. Later on, at an adult age, all ani- 
mals were given various tests designed to measure 
emotionality and resistance to stress. These in- 
cluded amount of activity in a small arena, weight, 
and internal damage following the severe stress in- 
volved in being strapped down to a board for forty- 
eight hours without food and water. Results 
showed that, in terms of the test given, handled 
animals proved to be considerably less emotional 
than nonhandled rats and were more resistant to 
stress. Not only did they show less internal physio- 
logical damage as a result of the restraint and depri- 
vation, but also more of them tended to survive it. 

Weininger's original data have been replicated 
and extended by many other workers, notably Le- 
vine (1962) and Denenberg (1966). It is thus a 
well-established conclusion that stimulation early in 
life tends to produce faster development, less emo- 
tionality, and greater stress resistance. The type 
of stimulation is irrelevant. Heat, cold, electric 
shocks, handling, or vibrating are about equivalent. 
Beyond a certain intensity, however, the opposite 
holds true. Too much stimulation has as adverse 
effects as too little. This conclusion is documented 
by data of Denenberg and Karas (1960) shown in 
Figure 6-1. The graph shows that no handling at 
all and a great deal of handling (one to twenty days) 
produced less avoidance learning, that is, the ability 
to avoid shock whose onset is signaled by a stim- 
ulus. The moderately handled groups behaved 
optimally in this situation. Thus lack of extra stim- 
ulation and strong stimulation paradoxically have 
equivalent effects with the measure used. This is 
not to say, of course, that all the behavior changes 
they produce are going to be the same. It is un- 
reasonable to suppose that such radically different 
treatments do not at some point produce effects 
that are also very different. 


The human and animal studies thus agree in their 
conclusions and together give support to Freud’s 
conception of the infant-mother relation in the 
earliest part of life. Without any doubt, the mother 
is most important to the welfare of her baby at this 
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age, insofar as she simply provides sensory stim- 
ulation. From a Freudian viewpoint, this is quite 
reasonable. The infant's sexuality is polymor- 
phous—that is, distributed all over his body. Gross 
bodily stimulation gained by contact with his mother 
is both pleasurable and useful. 

As the child grows older, his psychosexual en- 
ergy, according to Freud, starts to focus, or con- 
centrate, on various bodily regions. The first of 
these is the oral region—lips, mouth, and oral 
cavity. 


The Oral Stage: Birth to Two or Three Years 
The newborn child during a large portion of its 
waking hours is engaged in sucking. In fact, it 
does rather little else besides sleeping and eating 
though, as we have just seen, it also likes and needs 
gross stimulation. Because of this preoccupation 
with eating and sucking, according to Freud, libido 
becomes focalized on the mouth as a main erotic 
zone. This is not to say that the oral period totally 
replaces the polymorphous period. The two ob- 
viously overlap and are similar in that both involve 
autoerotic satisfaction. But the oral phase has 
another specific aim, namely, incorporation of ob- 
jects in the outside world which can in this way be 
made part of the individual. Finally, with the erup- 
tion of teeth another aim is added, the destruction 
of objects or expression of hostility by biting. Thus 
we have three types of orality, pleasure sucking, 
oral incorporativeness, and oral sadism. It is 
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(avoidance conditioning). (Denenberé 
Karas, 1960) 


likely that these phases succeed each other In pin 

It is probably in this period of life that the ‘nips 
starts forming some basic concept of relations” | 
with others. Gradually, he learns a distinction 
tween self and other (the mother), though is im. 
regard the latter as in some sense belonging t© ji 
In the oral-sadistic stage, he develops and 
to deal with ambivalence, that is, the simult 
love and hate of the same object. 

During the oral stage, the ego 
starts to emerge, and secondary process 
primary process as a mode of adjustment to a zl 
that is now perceived as being real and extern lein 
the person. Some writers, notably Melanie tarts 
(1932), have claimed that such development co 
to take place much earlier, and though this 2 view 
sidered doubtful by orthodox Freudians, it !S 2 cally 
that has considerable cogency. All that is bas! e 
needed for the germination of ego forces | 
perception by the child of something which ÎS ig 
tinct from himself that gives pleasure when ts 
there but which often may be absent when he w tis 
it or may be removed when he is enjoying Ít- ulfill 
easy to see that certain objects in the worl The 
these conditions, notably the mother’s breast. 
child's relationship with this object or part Di 
Klein has felt to be critical in later social 
ships. 

The notion basic to the postulation of a 
period is that libido, before unfocused an 
polymorphous, now concentrates on the ora 
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Things to do with the mouth then become pleasur- 
able or erogenous. We may therefore ask, What is 
the evidence for oral eroticism? Much of it is, of 
course, clinical. In the course of psychoanalytic 
treatment, patients do in fact produce fantasy ma- 
terial of a clearly oral character. Furthermore, we 
find a great deal of oral eroticism (kissing, for ex- 
ample) acting as a prelude to sexual relations. 
Some sexual perversions are frankly oral in nature, 
for example, kissing or touching with the mouth 
the partner's genitals. As Freud pointed out, these 
Perversions are common in the unions of quite nor- 
mal married people and hence are not abnormal in 
a Statistical sense at any rate. In addition, as we 
have already indicated, babies and many adults, for 
that matter, show obvious pleasure in oral activity. 
They suck pencils, their fingers, or any available 
Objects for prolonged periods, quite independently 
Of whether they are hungry or not. It is perhaps 
due Only to the puritanism of our society that there 
Occurred in the 1920s such a vigorous antagonism 
to the use of the pacifier in quieting infants. 

Adult oral reactions as described above are cer- 
tainly very common indeed. How is it that they 
Persist for such a long time? The answer of psy- 
Choanalytic theory is that fixations have occurred at 
the oral level, due to either excessive indulgence or 
frustration, and that under the pressure of later 
anxiety, the personality regresses in part to that 
level. When many such oral fixations are woven 
together in a coherent way, we have what is called 
the oral character, that is, a person who uses pre- 
dominantly oral modes of defenses against anxiety. 
Some examples of these modes are excessive talk- 
Ing, smoking, eating, and even sarcasm or wit. 

As we have already indicated, orality can be fix- 
ated due to excessive frustration and/or overindul- 
gence, Some experimental data bearing on this 
Point have been collected by David Levy (1934). 


Example 6-5 Frustration and oral fixations (Levy, 
1934) 


This study demonstrates the importance of a 
Sucking drive in young puppies and examines some 
Consequences of the frustration of this drive. The 
©xperimental group of puppies was allowed to suck 
from milk bottles with a large hole in the nipple, so 
hey could satisfy hunger quickly with a minimum 
of Sucking. The control animals sucked from bot- 
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tles whose nipples had a small hole, thus necessitat- 
ing a great deal of sucking to obtain a small 
amount of milk. In a later comparison between the 
experimentals and controls it was found that experi- 
mentals did much more body sucking and chewing 
of any available materials between meals than con- 
trols. The data thus indicated that besides a need 
to ingest food, dogs and perhaps all mammals also 
need a certain amount of nonnutritional oral gratifi- 
cation. If not satisfied when food is ingested, the 
oral drive will be satisfied in other ways irrespective 
of hunger. 


The Anal Stage: One to Three Years 

In the second major stage of psychosexual devel- 
opment, psychoanalytic theorists have hypothesized 
that libido focuses on the anal region. Three points 
may be made in this connection: first, the child and 
most adults probably obtain pleasure from urinating 
and defecating, though due to repression society 
does not generally accept these functions as sources 
of pleasure; second, learning control over these 
functions is one important way by which the child 
gains real mastery over himself and his environment; 
third, excreta are, in a sense, the first products that 
originate from the child, that he creates, as it were; 
he might therefore be expected to have some pre- 
occupation with them. These three points add up 
to an important conclusion: that during this phase, 
the ego starts to develop strongly, since for the first 
time the child is made aware of his power over the 
environment and his potentiality for manipulation of 
objects. 

It may sound incredible that such a lowly func- 
tion as elimination could have an important part of 
determining personality, but it is true that most 
societies, especially the more advanced ones, place 
tremendous emphasis on toilet training. We find 
continual debate about how soon it should start and 
what methods should be used to cope with it. This 
concern is more than simply hygienic, since it ap- 
pears in societies where general level and knowledge 
of hygiene is low, as among the Comanche Indians 
and the Tanala of Madagascar (Orlansky, 1949). In 
Western society, lack of training does not, in fact, 
seriously interfere with hygiene, due to the avail- 
ability of other measures, such as diapers. Hence 
we can conclude only that the anal period is im- 
portant because of its emotional aspects, which op- 


erate in the adult as much as they do in the copa, 
In fact, many mothers use toilet training a Ta 
of yardstick by which to compare each o 
zA 
oni ie Eee importantly in much of our 
Merate and culture. Chaucer and Swift > = 
good examples of writers who lifted, = a 
veil of repression on anal function. nal a 
in literature have been discussed exhaustively Dy 
B a (1959). Finally, it has been quite usual in 
a eriods and in some countries to punish crim- 
is 3 “purging” them, thus symbolically forcing 
en z ak ive up” what they had stolen or what 
ey believes in. Fascist Italy before World War II 
ed this practice. 
ee eye theory, the anal phase 
is divided into two phases, the first expulsive,” the 
view “retentive.” Each of these can have an 
sorry od a sadistic component. That is, both 
pee and retaining functions can be enjoyable 
ee ot and, likewise, he can use either func- 
7 ir a means of influencing or even hurting his 
nn by doing one when he is supposed to do the 
ede the act of excretion and its products 
ae prelogical mind of the child come to have a 
ii symbolic value and to stand for a great many 
other things. Fixations at this level are conse- 
ntly thought to produce particular character 
ai such as parsimony, obstinacy (holding back), 
pedantry (giving forth), excessive neatness and or- 
derliness (dislike of dirt). An equation is commonly 
made between feces and money, since in the in- 
fantile mind both are objects of value that may be 
given out or retained. 

It should again be emphasized that we are talking 
about children. Most adults will find ridiculous and 
rather horrifying such a hypothesized connection 
between money and excretion. Yet if it is accepted 
that some notion of what is valuable originates in 
childhood and that the first things that can be con- 
sidered valuable by the child may be his own feces, 


then it is plausible that there may be some con- 
nection. 


The Phallic Stage: Three to Five Years 

Starting some time around the third year and per- 
haps maximally in the fourth libidinal energy fo- 
cuses on the genital zone. During this time an 
increasing interest in sex and sex play can be ob- 
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; o 
served among children. Boys and girls u 
obtain enjoyment from genital manipulation mn 
pleasure in observation of other's genitals nae ee 
ism) or in showing off their own (exhibition each 
Boys and girls realize they are different from at 
other and different from the opposite sex Pa e 
The consequences of this fact we will peor 
shortly. First let us look at some of the ev! 
for the phallic phase of development. rinical: 
In general, the evidence is again largely © alvin 
Thus data from psychiatric case studies inv! exist’ 
childhood memories do seem to point to spc par- 
ence of such a period, and, in addition, men dren 
ents, if they look without prejudice at the © aisa 
around this age, will certainly agree that eg fe 
great deal of interest in genitals. One oft 


E : jsaacs 
more controlled studies on this topic, BY gathers 
(1933), appears to support this conclusion. their 


asked about the frequency of questions gat 
children between two and five years nam as 
origin of babies and physical sex differences 
most frequent category. ain spe 
Fixations at the phallic stage produce cert hil t 
cial constellations of character traits. The o love 
this age is autoerotic and narcissistic. a it, an 
and admires his own body, likes to exhibit Tr, of 
also likes to investigate the bodies and men jeve! 
others. Consequently, a fixation at the ae dult 
might be expected to be represented in t ity, & 
character by traits like boastfulness, va omis 
hibitionism (as in acting), and “peeping the 


the 


and also in the reaction of this age level re 
Current singing idols represent a temporary j 
Sion to the phallic stage. in stage h 

Another important feature of the phallic lop ent 
that it introduces the next phase of deve e ital 
and the so-called castration complex. The er y tne 
acquire a high value at this age. Consequer and 
child may come to place a value on his © s thie 
fear for their loss. In the case of the 4 a 
castration fear is encouraged by at least atis 
tors: first, by the fact that some individuals: nd, |. 
girls, have apparently lost theirs, and, a" av 
the tendency of many parents to thigaten ning 
rectly with their loss as a punishment for r andı 
or manipulating them. In girls, on the oth® plex £ 
we would logically expect the castration com 
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have a different meaning in view of the different 
anatomical character of the female genitals. The 
girl observes she does not have something that a 
boy does and, as a consequence, feels she is, in a 
sense, incomplete. In the Freudian scheme, this 
notion lies at the basis of feminine psychology. We 
will return to this point shortly. 


The Oedipal Stage: Four to Five Years 

The Oedipal phase emerges out of the phallic 
period. Generally speaking, it concerns the rela- 
tion of the child with the parents. The name of the 
complex derives from a play by Sophocles, Oedipus 
Rex, in which the hero Oedipus “accidentally” kills 
his father, the king, and “unintentionally’’ marries 
his mother, Jocasta. Since the situation is not 
quite the same for boys as for girls, we will con- 
sider each separately. 

In boys, according to Freud, there develops a 
rivalry with the father for sexual possesion of the 
mother. The term “sexual” must, of course, be 
Understood in a broad sense and, at this age, can- 
Not have the same meaning for the child that it has 
for the adult. However, in some sense, the boy 
regards his mother as an object appropriate to the 
Satisfaction of his own phallic eroticism and looks 
On the father as a barrier to this satisfaction. It is 
certainly true that in many cultures, any eroticism 
Previously experienced by the child will have been 
More connected with the mother than with the 
father. She has held him, nursed him, probably 
Played a large part in his toilet training, and per- 
haps answered his questions concerning phallic 
functioning. Furthermore, she is different from him 
Sexually and as such an object of some interest. 
Consequently, it is not too surprising that some 
kind of sexual cathexis should be formed between 
the young boy and his mother and that his father 
Should be regarded as an outsider or rival to this 
bond, 

It is also likely that the parents themselves, due 
to remnants of their own Oedipal conflicts, directly 
Contribute to the situation. Many mothers do, in 
fact, tend to "seduce" their male children, and 
Many fathers tend to resent this ‘‘spoiling’’ and to 
Show aggressive behavior to the boy. For example, 
the father may treat his son with contempt and 
deride him as a mamma's boy.” This imputation 
Of femininity to a male child is itself a kind of 
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symbolic castration. At the other end of the scale, 
the father may simply threaten actual castration, 
which, because of his larger size and strength, he 


_ would be theoretically capable of carrying out. 


The Oedipal drama normally closes as a result of 
such castration anxiety. The male child comes to 
feel that he must give up his attachment to the 
mother if he is not to suffer dire consequences. As 
a substitute for his loss, he introjects the parental 
image, particularly that of his father, and represses 
all sexuality. It is this identification with the father 
by introjection of his moral values that is the basis 
for superego formation. It should be noted that 
the superego has two sides, a positive and a nega- 
tive, corresponding to the emotions of pride and 
guilt, respectively. From now on, the child can 
literally be pleased with himself when he does right 
and ashamed of himself when he does wrong. 
Presumably, before the formation of the superego, 
the child feels for his actions no such emotions that 
tell him what he should do and what he should not 
do. He may, however, experience shame. This is 
a negative feeling consequent on an act publicly 
disapproved or derided by others. Guilt, by con- 
trast, does not need the overt disapproval of others. 

In general outline, the Oedipal situation and su- 
perego formation in girls resemble those in boys 
but differ in some important details. According to 
Freud, the primary feature of the castration complex 
in girls is envy of maleness—called, in psycho- 
analytic terminology, penis envy. That is, girls, 
because of the anatomical character of their sexual 
organs, feel that they lack something that is highly 
valued, which they perhaps have had taken away or 
removed at an earlier date. This supposed feeling 
of inferiority is often regarded as being responsible 
for a masculine protest—that is, aspiration to 
male characteristics—that may appear in women. 
Evidence for the existence of penis envy in young 
girls is again largely clinical. The few attempts at 
controlled studies that have been done on the sub- 
ject are ambiguous. Assuming the validity of the 
Freudian claim, however, let us look at its conse- 
quences. 

Unlike the male complex, which ends the Oedipal 
situation and represses sexuality, the female castra- 
tion complex initiates the Oedipal relation. Having 
already apparently been castrated, the girl attempts 
to compensate for her loss by the wish to have a 


baby or some symbolic counterpart by the father. 
As a consequence, the girl transfers to the father 
the love that she, like the boy, formerly held to- 
ward the mother. She now comes to regard the 
mother as a rival for her father's affection. In the 
normal course of events, she then gradually intro- 
jects the feminine character traits of her mother as 
a way of becoming a proper love object for her 
father. It should be noted that because the Oedipal 
situation of the girl is not sharply ended by the 
castration complex, as it is in the boy, there is less 
reason for her to give it up. This means, in turn, 
that identification and superego formation will be 
less complete in the girl than in the boy. For this 
reason, according to Freud, the female character is 
typically less moral, more impulsive, more governed 
by emotion as compared with the male character. 
Freud's analysis of the female character has not 
appealed to many prominent women writers, notably 
Simone de Beauvoir (1953) and Betty Friedan 
(1963). They feel that Freud, who was part of the 
strongly masculine culture of nineteenth-century 
Vienna and who himself was somewhat maladjusted 
in respect to sexuality, offered a biased and typically 
umale” account of feminine psychology. Yet, at 
the same time, if we assume Freud's analysis was 
correct, the outcomes of a deficient superego for- 
mation are not all bad. Indeed, the Freudian super- 
ego can be a stifling and constricting influence, so 
that while males may well be more ‘‘socialized,"’ 
they may be correspondingly less empathic to the 
needs of others and less sensitive to individual 
social relationships (cf. Section III). 


The Latent Period: Five to Twelve Years 

With the close of the Oedipal situati 
period commences. This ed eh Nt 
velopment is called latent Precisely because ser 
uality, repressed by the superego, remains rai 
until puberty. Boys during this age become Er 
masculine and shun the company of girls whom 
they now start to despise. Any kind of sex pla in 
which they indulge is autoerotic or ende 
Girls, as might logically be predicted from their 
Oedipal situation, are not nearly as clannish and 
homosexual as boys, in whom they still show an 
interest. Just as a matter of casual observation 
the anti-boy attitude of girls during the latent period 


seems to be more a reaction to the basic unfriend- 
liness of boys, rather than a genuine, spontaneous 
feeling. Girls are often eager to participate in boys 
games if allowed to do so, but the reverse is seldom 
if ever true. Toward puberty, the physiological 
changes that occur force a resurgence of sexuality, 
which commences to appear again in the often 
curious, sporadic modes characteristic of adolescent 
culture. These changes mark the beginning of the 
final stage of psychosexual development—the gen 
ital stage. N 
The evidence for the existence of the latent period 
is somewhat shaky. The surveys that have bee 
made show little evidence for a real decline in sexua 
interest. There seems little doubt that boys turn 
away from female company during this time, ip 
this may be heavily conditioned by culture- 
Europe and most of the West, male sports ei 
activities are instituted soon after the age of ee 
and from these girls are necessarily excluded. . 
the situation does not apply in all societies, fOr = 
ample, among the Trobriand Islanders studied 
Malinowski (1927). For these people, Sex becom 
increasingly direct and overt as the children 


er 
older. The same seems to be true of many ae 
cultures. 


The Genital Stage: Twelve Years and Over ual 
Normal genitality is the end goal of psychos?" ad 
development. Libidinal energy is now again oc ad 
in the genital areas, and what remains İS dire 
ina desexualized form, through sublimation: 
various kinds of socially acceptable activities: ub 
the ideal case, pregenital eroticism p se 
ordinated as forepleasure to the act of intercon as 
and eventual orgasm, rather than existing | p 
own right. The degree to which genitality '° Ra 
normal, however, is determined by the degree of 
which fixations have occurred at an earlier Ph? 
psychosexual development. L 
‚To conclude this section, we will present 
pieces of evidence bearing on the Freudian theo iol 
development as a whole. One is a popular. “its 
tale; the other, an experimental study. Each In 
own way gives some support to Freud's theory: 


P 0. 
1 
oe 6-6 The Psychoanalytic interpretatio" 
Snow White (Brown, 1940) 
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THE Story 


Snow White is a beautiful child princess whose 
widowed father has taken a second wife. The 
second wife is the “fairest lady in the land” and is 
possessed of a magic mirror which convinces her 
of this. As Snow White grows a little older, how- 
ever, the mirror warns the stepmother that Snow 
White will soon become more beautiful than she. 
This excites the Queen’s envy, and she plans to 
have Snow White done away with. She gives Snow 
White into the hands of a huntsman, commanding 
him to kill the child. Snow White prevails upon 
the huntsman, however, to free her in the woods, 
where she is taken care of by seven little dwarfs 
who work underground. The stepmother learns 
from the mirror of Snow White's continued exist- 
ence with the dwarfs and again tries to kill her. 
After several unsuccessful attempts, she succeeds, 
not in killing Snow White, but in putting her into a 
comatose state. The dwarfs, however, keep Snow 
White in a beautiful coffin for seven years. She 
does not die but remains in a deep unconscious 
Sleep, At the end of seven years, the wicked Queen 
is dead, and the fairy prince comes with a sword 
with which he opens the casket and takes Snow 
White to be his bride. 


THE Anauysıs 


The story is clearly an Oedipal theme, involving 
rivalry between daughter and mother. The mother's 
Narcissism (mirror) does not permit a rival, so she 
decides to kill Snow White. By means of a hunts- 
man (probably symbolic of a masculine castrating 
figure) she represses (puts to sleep) Snow White 
for the time of the latency period from age five to 
twelve (seven years in a coffin, seven dwarfs work- 
ing “underground’'). Female sexuality, at the end of 
this “underground” period, is reawakened by a 
Prince bearing a sword (male sexual organ). Thus, 
normal genitality is achieved. 

Various details of the story also fit such an 
interpretation. For example, a stepmother rather 
than a real mother is cast as the villain to avoid 
the guilt that would arise from attributing such 
hostility to a real mother. The threat of “cutting 
Snow White’s heart out” by the huntsman ‚is 
Symbolic of castration, and Snow White's bargaining 
with the huntsman to live in the forest if he spares 
her represents the Oedipal contract of reducing 
Sexuality to avoid punishment. The fact that sev- 
eral visits by the Queen (disguised as a witch) were 
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necessary symbolized the fact that the solution of 
the female Oedipal complex is not sudden but 
gradual. 


‘Many other fairy tales and myths can be analyzed 
in the same manner. Good examples can be found 
by the interested student in the journal The Amer- 
ican Imago. It must be noted that these kinds of 
material do not prove the validity of psychoanalysis, 
but they do lend considerable weight to its cogency 
by showing how the same basic motives and forces 
appear in the general experiences of people as ex- 
pressed in folktales and legends. This is presum- 
ably why the latter have such universal appeal and 
persist for such a long time. The following is an 
experimental study of psychosexual development: 


Example 6-7 A study of the psychoanalytic theory 
of psychosexual development (Blum, 1949) 


For the purpose of exploring psychosexual devel- 
opment, a special test was evolved by Gerald Blum. 
This consisted of twelve pictures, or cartoons, which 
portray the adventures of a dog named Blacky and 
his relationships with Mama, Papa, and Tippy, a 
sibling of unspecified age and sex. Each cartoon 
is so chosen as to depict either a phase of psycho- 
sexual development or a type of relationship during 
development. It was assumed, as with other tests 
of this type, that the subject would project, into his 
interpretation of each card, his own unconscious 
feeling, attitudes, and fixations. Dogs were used, 
rather than people, to minimize the possibility that 
defenses might be raised against revealing true im- 
pulses. On the other hand, Blum felt that due to 
the impact of Disney cartoons on the general popu- 
lation, subjects could still freely identify with dog 
figures, especially at the kind of infantile level that 
was being explored. The kind of situation depicted 
in one Blacky card is shown abstractly in Figure 
6-2. 5 

College students acted as subjects. Each was 
asked to tell a spontaneous story about each pic- 
ture. Following this, each was asked a series of 
direct multiple-choice or short-answer questions re- 
lating to the dimension depicted in the particular 
picture. A third type of question, a picture prefer- 
ence, was also obtained. Subjects were finally 
scored for three possible degrees of disturbance on 


FIG. 6-2 An example of the kind of situation de- 


picted in the Blacky test. (Blum, 1949) 


every dimension involved, for example, oral erot- 
ext tiveness. 
ie ae a test is the degree to which it 
The = what it is supposed to measure. The 
oe a tures have been validated in a number of 
ae hee of these has been to see whether the 
ways. actually predict a kind of mental illness 
pest u have roots in certain kinds of early ex- 
konn a For example, as predictable from psy- 
adie theory, paranoid schizophrenics show, 
pogana ehe to controls, more evidence of oral 
Iy comp oral sadism, and anal retentiveness. 
Bach a tlatonshie was in fact found in the test. 
ao - agreement between the test data and psy- 
Sun! = tic theory was found in regard to Stutterers, 
Enders ae cases, and sexual offenders, These 
ae were taken as compelling evidence that the 
est all does assess disturbances in Psychosexual 
een Ent Let us now look at some of the con- 
indings. 
Be cee resid in terms of two main dimen- 
sions: (1) sex differences in psychosexual develop- 
ment as revealed by the test compared with those 
postulated by psychoanalytic theory, and (2) inter- 
relationships of those Psychoanalyti 
which the tests are aimed at explo 
oral sadism as an example of the fi 
we will first present protocols of sto 
toon representing strong or weak fo 
teristic. This is a picture of Blacky 
dog collar. The collar is marked 
ing is according to predetermined 


c dimensions 
ring. Taking 
rst dimension, 
ries for a car- 
r this charac- 
“worrying” a 
"Mama." Scor- 
standards. 


STRONG 


i f 
Seems like Blacky has a matricidal deita n 
course, maybe he can't read, and just likes to Tat 
and shake things. Maybe he has a fierce temp and 
something. Then again, maybe he’s hungry, 
mad because Mama isn't there to feed him. 


Nor STRONG ' 


' way 
Blacky is playful and has gotten Mama s BE and 
from her. She's having a wonderful time a with 
ing it's an inanimate object, and she must fig z 


3 k is 
it so as to make it be quiet. The fierce 100 
fooling nobody but Blacky. 


According to psychoanalytic theory as exposito 
by Freud himself and a leading neofreudian, ‘asi 
Fenichel, oral sadism is more prevalent in ne 
specifically in reference to the mother. The yt 
test gives empirical support to this assertion. third 
significantly more females than males give the 


fol- 
answer in the three alternative answers to the 
lowing question: 


What will Blacky do next with Mama's collar? 
1. Get tired of it and leave it on the ground. 
2. Return it to Mama. 

3. Angrily chew it to shreds. 


iffer 

Besides this area, in thirteen others, males a 
significantly from females. Of the fourteen, sical 
differences are specifically predicted by class in- 
Psychoanalytic theory. Two are predicted ie 
ference, and five are not predicted. BIER ires 
Cludes that this is good agreement, and attri in: 
the five unpredicted differences simply to nn to 
completeness of Psychoanalytic theory in respec 
sex differences. nce 

The second dimension, dealing with the ns a 
of the syntax of psychoanalytic theory, also yiel 
positive conclusion. An example of this 1S n 
hypothesized relation between oral eroticism wo 
Castration anxiety. Males with strong oral page 
fear castration more than others, the reason a 
that the oral function of biting comes to be ae 
ciated with biting off and hence castration. On im 
Blacky test, the two indications of oral erotic! ily 
and castration anxiety show, in fact, a statistica 
significant correlation (r = .35, p< .05). P re- 

Blum examined eighteen such relationships P a 
dicted by Psychoanalytic theory. Of these eightee™ 
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eight were clearly found in the Blacky test. The 
latter also showed six relationships which could be 
inferred from the writings of Freud and Fenichel and 
three not predictable from theory. Again Blum con- 
Cludes that the Blacky test provides good support 
for the psychoanalytic theory of development. 


The experimentally minded reader will find the 
evidence presented in the two examples above 
rather slim. The myth of Snow White is obviously 
Open to many different interpretations, of which the 
Freudian is only one, and it could likewise be argued 
that the Blacky test is so constructed as to be 
already biased toward agreement with psychoana- 
lytic theory. This may be true. Yet, as we indi- 
cated in Chapter 1, the coherence of a point of view 
is one important criterion of its worth, as is also 
its fruitfulness in generating future thought and 
research. On these two counts at least, the ex- 
amples we have given are worth something. It 
Would certainly be useful, however, if the empirical 
Side of the Freudian theory of development could be 
More closely examined than it has been to date. 


OTHER VIEWS OF DEVELOPMENT 


As might be expected, there have been many 
views about development divergent from Freud. We 
have already referred briefly to the position of 

elanie Klein, whose main contribution was to push 
back to an earlier period of life the stage when 
events crucial for the formation of social attitudes 
Occur, It was this stress on the importance of the 
very early age levels that led to a movement in 
Psychoanalysis devoted to the understanding and 
analysis of young children. Though Freud himself 
Was initially responsible for an emphasis on early 
experience, he himself did not observe children, and 
Bis famous analysis of Hans was carried out mostly 
through the boy's father. i 

His daughter, Anna, however, attached great im- 
Portance to the direct observation of children. To 
deal directly with them is difficult because of their 
immaturity in language, and as a consequence there 
had to be worked out special techniques and meth- 
ods allowing communication between the analyst 
and the young subject. These are the so-called 
Play techniques. They largely dispense with the 
need for verbal exchange and focus instead on the 
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manner in which the child manipulates toys repre- 
senting elements of his home situation, for example, 
father, mother, sister, and brother dolls. The ways- 
these are treated in play are taken by the analyst 
as reflecting the child's view of his world. 

It must be noted, of course, that these methods 
are of little use below a certain age. Klein and her 
followers emphasize the first years of life. At such 
a young age, whatever unconscious fantasies the 
baby may have are not readily observable by any 
methods, and Klein's speculations about them must 
be considered to be no more than speculations with 
no appreciable empirical evidence to back them up. 

Another psychoanalytically oriented writer to offer 
a theory of development is Erik H. Erikson. A 
penetrating scholar of several fields, including his- 
tory, philosophy, anthropology, and psychiatry, Erik- 
son extended in unique and interesting ways Freud's 
notion of childhood (Erikson, 1950). His essential 
contribution has been to broaden Freud's categories 
of psychosexual development by making a distinc- 
tion between what he calls zones, modes, and 
modalities. The zone is the anatomical focus of 
libido at a particular time—the mouth, the anal 
region, or the genitals. The mode is the manner in 
which it may be used. For example, the mouth may 
be used to take in food, or incorporate, or it may 
be used in an eliminative manner as in spitting out 
something already taken in. The modality is the 
category of human existence of which a mode is the 
original prototype. Thus incorporation by biting is 
the kind of primitive behavior out of which develop 
later on the modality of “taking aggressively.” 
Holding food or the nipple in the mouth—the re- 
tentive mode—produces the modality of “holding 
on to" and accompanying character traits of stub- 
bornness and greediness. 

We cannot present Erikson’s theory of infantile 
development in detail. A simplified summary is 
presented in Table 6-3. This shows the zones 
along one axis and along the other axis the modes 
associated with a particular zone. Notice that dur- 
ing the phallic and genital stages male and female 
separate as indicated in the table. 

The most important point to notice about Erik- 
son's theory is that it greatly elaborates and extends 
the idea that simple habits established early can 
form the basis for many forms of later behavior, 
The baby who for various reasons needs to “root” 


Table 6-3 Erikson’s theory of development up to adulthood (Erikson, 1950) 
—— 


Age Major 
(Years) Zone mare 


Major 
modalities 


Major 


Incorporative 


Problem 


g= Oral f Giving and getting Trust vs. mistrust 
Incorporative 
(biting) 
18 Anal-urethral Retentive Holding on Autonomy vs 
Eliminative Letting go shame and l 
. doubt 
3-5 Phallic { Intrusive | Aggression 
| (Male) | Curiosity Initiative vs. guilt 
Puberty Genital Inclusive {pads 
(Female) Dependence Identity vs. role 
Generative intrusive confusio! 
and generative Sharing, not sharing n 
Adulthood inclusive 


m A a 


and intrude or push into his mother’s breast to ob- 
tain nourishment will then form a basic habit of 
oral intrusiveness. This may later mean that he 
interrupts others, verbally attacks them, or becomes 
a skilled debater. All we need to accept is the prop- 
osition that early modes of action—because they oc- 
cur early— form the basis of later social modalities, 
Erikson is only one of a great many theorists. He 
does stand out, however, as a man who brought to 
the subject of human development a wealth of 
knowledge and scholarship and gave to Freud's 
ideas a reasonableness that did much to remove the 
bizarre quality they hold for many lay people. 
Others who have also made outstanding contribu- 
tions along the same lines are Harry Stack Sullivan, 
Erich Fromm, Otto Rank, and Karen Horney, to 
mention a few. The interested reader may consult 
the works of these writers directly or refer to such 
sources as Blum (1953), Munroe (1955), and 
Fenichel (1946). There is little question that the 
topic of development is the heart and soul of psy- 
choanalytic psychology and, in fact, of personality 
theory in general. As we shall see in other chap- 
ters, it is also of great importance to the other 
approaches examined in this book; for all living 
things, whatever their structure and makeup, simple 
or complex, show development. Freud was one of 
the first to give real acknowledgment to this fact. 
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CONCLUSION 


It is a difficult task to make a final assessment of 
me approach to psychology taken in this section: 
y at least two of the criteria we are using, namely: 
logical Coherence and empirical validity, most of the 
theories discussed—and this includes especially 
that of Freud himself—must be judged to be weak- 
There is no Question that many of the terms com 
monly used in the areas of psychoanalysis and per 
sonality are so vaguely defined that it is hardly 
Possible to find agreement on their precise mean 
ings. Furthermore, many of the hypotheses they 
involve are difficult, if not impossible, to test. Can 
we really know what the “superego” is, or ‘self: 
actualization”? Can they be measured in any real 
pont What is repression really? Is it possible 
© analyze such a concept in a manner rigorous 
enough to satisfy experimental science? The an 
Swer to all these questions is probably no. Demon“ 
Stration of the validity of psychoanalytic hypotheses 
to a point where any guesswork or looseness of in 
terpretation is ruled out is perhaps not possible. 
_ Yet in spite of this, there is no doubt that the 
Impact of Freud’s ideas has been enormous. BY 
the third criterion of fruitfulness there can hardly 
be any doubt that the psychoanalytic framework 
comes out very well indeed. Somehow, in spite of 
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its casualness of definition and observation, it has 
acutely specified characteristics of human beings 
that stand out as salient in the experience of all 
thoughtful persons. Because of this, its concepts 
penetrate a great many contemporary theories of 
Personality as well as the experimental study of 
Personality variables. 

Thus, though perhaps the majority of workers in 
the field today would probably shy away from the 
label “Freudian,” it is nevertheless true that they 
Still freely employ and empirically study notions 
about human behavior that derive from the psycho- 
analytic framework, for example, concepts like ‘‘con- 
flict,” “anxiety,” ‘‘self-esteem," ‘ego strength," 
and “defensive behavior." A cursory inspection of 
almost any journal dealing with the area of person- 
is a fact that Freud has had and continues to have 
ality will confirm this. For better or for worse, it 
a strong influence on modern ideas about person- 
ality. He is not, of course, alone. Others from dif- 
ferent traditions, especially the behavioristic and the 
Psychometric, have also contributed a great deal. 
These will be discussed later. 
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scion THREE 


MODELS OF SOCIAL BEHAVIOR 


“ It is evident that psychological operations of a 
distinctive form occur at the level where mea interact and 
that these cannot be reduced to the generalities of 
instinct or habit. Between the general properties of 
individuals and sociological products, such as language 
and institutions, there lies a range of processes, today 
largely unknown, which constitute the core of social 
psychology. Failure to realize their distinctive character 
| dulls appreciation of what is specific to the events 
occurring between persons and groups and of the special 
qualities of social facts. Instinct and habit doctrines are 
an attempt to derive social facts from conditions that 
lack the reality of a social field, or an attempt to short- 
circuit the need to study the processes that intervene 
between individuals and the facts of society.” 

(Asch, 1952, p. 164) 


“The vast proportion of all individuals who are born into 
any society, always and whatever the idiosyncrasies of 

its institutions, assume, as we have seen, the behavior 
dictated by that society. This fact is always interpreted 
by the carriers of that culture as being due to the fact 

| that their particular institutions reflect an ultimate and 

| universal sanity. The actual reason is quite different. 
Most people are shaped to the form of their culture 
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lity of their original 
the enormous malleabili í 
ns They are plastic to the molding force of the 
en k ; h 
society into which they are born. 


PROLOGUE 


ich we have quoted to open 
The two ee propositions 
this nn. pis built most of social psychology and 
upon whic latives sociology and social anthropology. 
itsiclese/rs stated by Solomon Asch, is simply that 
The first, ciara peal a social being, in the sense 
i bigot exceptions, he lives with his fellows, 
that, with Are interacts and communicates. Some 
Mich, enem ve indeed asserted that to be human is 
thinkers ines a nonsocial person is a contradic- 
to be socia s. Aristotle was one of the first to think 
tion in aren as used here, does not, of 
this way. ean friendly or outgoing; rather it means 
gpurso, pe interaction with other people and of 
ene n toward the world partly in terms of the 
prenia aes of others. The second, as stated by 
Ee is that human personality is, at birth, ef- 
er a tabula rasa—an empty slate—on which 
aan makes its particular imprint. Thus, we 
a that people are influenced by the so- 
ciety in which they grow up, though the notion that 
they have initially no propensities or direction is 
only hypothetical. 

Freud, as we said in Section Two, obviously laid 
stress on these ideas. Although he took as his 
starting point the individual, he recognized clearly 
the part played by the Strong social forces of the 
family. The Superego was, in fact, the residue of 
all previous social interactions introjected by the 
Person. In this, he was reflecting a view wide- 
spread among European nineteenth-century philos- 
ophers, Though the two Propositions are simple, 
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(Benedict, 1959, p. 235) 


as we have stated them, the intellectual background 
from which they emerged is rather complex. 
will sketch it briefly, N 
One of the most important figures in nineteenth 
century thought—perhaps the most significant Sa 
the standpoint of the development of social psych A 
ogy—was Georg Wilhelm Friedrich Hegel, who es 
and taught in Germany around the turn of us 
eighteenth century. Whereas previously the foc al 
of interest in philosophy had been the sai ge 
and his destiny, now it became the group nea ee 
idea common to all individuals and transcen the 
them as a more concrete reality. The idea of er 
Broup as a concrete entity is difficult to shape 
and we cannot even attempt to do justice to val 
Subtle reasoning of Hegel. At a very simple le ke 
however, perhaps the following example will os 
the point clearer: If we wish to understand an up 
dividual and his behavior, we can examine his ane 
memberships. The fact that he is an ex-fratern at 
man, a member of the Alpine Club, and a ae 
tells us a good deal about him right away. our 
Could obviously add many other such terms to ise 
description, each one serving to make more earl 
our comprehension of him. Since all of them that 
sent supraindividual categories, to the extent | as 
we use them we are Subordinating the individua in- 
a focus of explanation. We are explaining him at 
Stead in terms of the “other,” that is, in terms 
the group. not 
The fact that we can do this, of course, does the 
at first sight seem to imply any concreteness for 


| 


group concept. We usually reserve the term ‘'con- 
crete" for some solid object like a chair or a person. 
Yet, what does it really mean? One common mean- 
ing is “real,” or “tangible,"" something we can ac- 
tually touch or feel. Yet the derivation of ‘‘con- 
crete" is from the Latin word concrescere meaning 
“to grow together.” Thus, more exactly, it refers 
to a collection of parts that demonstrate by their 
activity some kind of unity. After all, any object 
like a book is regarded by us as concrete, not so 
much from the fact that we can sense it, but rather 
from the inference or perception of its unity. When 
we pick it up, it does not suddenly fall into a million 
Pieces. If it did, we might hesitate to call it con- 
Crete any longer. 

So also with a group. We cannot touch or see 

a group, though we can see and touch its individual 
members. But then we can only touch or see one 
Part of a book or a tree at one time. Admittedly, 
we can move such objects physically, and they re- 
Spond as units, and we can hardly do this with a 
8roup. But in a broader sense, the principle of a 
common response of parts to some force impinging 
on them and of unity of spontaneous activity (in 
the case of a living thing) does certainly apply to a 
Social group. A public insult to a country's leader 
or flag, for example, will evoke the same wrathful 
reaction in millions of its citizens. Likewise, the 
Members of a lynch mob will share common feel- 
Ings, thoughts, and actions. \ 
_ Furthermore, it is usually true that certain defin- 
INg characteristics of a group remain constant quite 
Independently of turnover in its membership. The 
Student body and faculty of a university change 
every year, yet the character of the institution itself, 
its general politics, its traditions, its academic 
Orientation, remain about the same—or, if they do 
Not, obey laws of change that transcend the indi- 
vidual members. Consequently, there is justifica- 
tion for regarding the group as something con- 
Crete—or at least concrete enough to be the subject 
Of conceptual and empirical study. 

This notion that the group is all-important was not 
Seen by Hegel especially, nor by his contemporary 
Johann Gottlieb Fichte, as a bad thing, but rather 
aS good. Only by participation in the slow evolu- 
tion of the group spirit through history could the 
Individual fulfill himself. Nonetheless, it is re- 
8arded as being responsible for the evolution of 

arxian communism and for the nationalism of 
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Germany culminating in the extreme statism of 
Hitler with its slogan “Du bist nicht; dein Volk ist 
alles.” (You are nothing; your nation is every- 
thing.) 

In contrast to this point of view, consider the 
remarks of John Stuart Mill, a British philosopher 
of the same period as Hegel: “The only freedom 
which deserves the name is that of pursuing our 
own good in our own way, so long as we do not 
attempt to deprive others of theirs, or impede their 
efforts to obtain it [Mill, 1865]."" For Mill, the 
happiness of the private individual was paramount, 
and the main purpose of the state was to protect 
it. The orientation here, and in most of British 
philosophy at the time, was highly individualistic 
and empirical. It was sharply different from the 
idealism of German philosophy with its stress on 
powerful historical forces beyond the control of any 
single individual. The two movements both shared, 
however, a deep concern for the management of 
political systems. It was the view of most thinkers 
at this time that rules could be formulated about 
the workings of society and that social ills could be 
remedied, if only sufficient thought were given to 
these problems. 

One of the most influential spokesmen for this 
last point of view was the French scholar Auguste 
Comte. He explicitly laid the groundwork for an 
empirical science of society which he labeled La 
morale positive—positive, or scientific, morality. 
This combination of down-to-earth British empiri- 
cism coupled with a Hegelian emphasis on the group 
concept represented the beginnings of the science 
of sociology; and it is no accident that Emile Durk- 
heim, Gabriel Tarde, and Gustav Le Bon—the first 
real sociologists—were also Frenchmen. 

We may now summarize the major philosophic 
commitments from which social psychology even- 
tually emerged. They are as follows: 


1. The social interactions of human beings are of 
prime importance and are capable of being man- 
aged on a rational basis. 

2. The concept of a group is not empty of meaning 
but one capable of being examined by bott philo- 
sophical and empirical methods. 

3. The self-fulfillment of the individual comes through 
his membership in the group. He is, in all ways, 
strongly influenced by it. 

4. Empirical or positivistic methods may give better 
results than philosophic speculation. 


3 n intellectual backdrop grew the 
E a of sociology, social ot 
d social psychology. All of them shart 
- k concern with the study of social behavior 
a pe in r] influences on the individual and with 
and of empirical method. Social anthropology 
the use S ly from England. It combined the orien- 
en ar above with a strong interest in in- 
tations e a in human beings in different 
dividual di he world. The latter focus was a natural 
regions a ne theory of evolution with its two 
result of “a of variation and natural selection. 
key ‘concep ificance that a British anthropological 
It is of i the Torres Strait in 1898 enlisted the 
au eal psychologists, one of whom was Wil- 
ad af Se all, writer of the first major text in 
liam r It was later to be revised twice. 
social psyc the other hand, was predominantly 
Sociology, ein, Comte’s dream of formulating 
French sect the rules for moral conduct involved 
eeu both biological and cultural man. The 
pna uey essentially sociology—the scientific study 
latter'was Comte himself did not do very much 
of Sopiey: the way of sociological work, but he may 
Senih be regarded as the founder of this dis- 
cer 
ae, sychology, with which we are mainly con- 
Socia Ty has very complex origins. Certainly, 
et hardly have emerged without the broad 
IE GOM hic ideas which we have briefly discussed 
u» More immediately we can find its formal 
eee as a separate discipline in several differ. 
rs, As we have already mentioned, Mc- 
i all, in England, wrote one of the first text- 
ee. i Comte, in France, anticipated it to a 
considerable degree in his proposed morale posi- 
tive. \n Germany, the man regarded as the founder 
of modern experimental psychology, Wilhelm Wundt, 
devoted the latter part of his career to writing about 
“folk,” or social, psychology. American workers 
contributed something by their insistence on the 
experimental approach to social behavior. Such 
diversity of origins is clearly reflected in the char- 
acter of modern social psychology today. It studies 
all sorts of problems, some very practical, such as 
the nature and origins of prejudice or the qualities 
of leadership, and some quite theoretical, such as 
the structure of attitudes or the nature of con- 
formity behavior, It utilizes concepts from be- 
havioristic Psychology, Psychoanalytic theory, and 
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Gestalt psychology. Some workers in the field focus 
primarily on the social individual, others on the 
group as a whole. f 
Because it does appear to be such a mixture o 
different types of data, methods, and points of view, 
many scholars have considered social psychology to 
be simply applied general psychology. They have 
argued, in other words, that to understand man's 
social behavior and the behavior of groups, large or 
small, we first need to achieve a thorough knowl- 
edge of the individual—the way he learns, thinks, 
and generally copes with his environment—and then 
simply extend this to the special case of social be- 
havior. One might lay down, for example, the laws 
that govern the learning of a maze. These We 
would then apply to the interactions between per 
sons, and we should be able to predict, within 
limits, how an individual learns about, or gets to 
know, another individual—that is, how he socializes- 
If this view were held by all social psychologists: 
there would be little point in our devoting speci! 
chapters to it. In point of fact, many social pa 
chologists not only disagree strongly with it but P 
to the other extreme of asserting that because mo 
is a social animal, he cannot be studied properly @ 
an individual, in which case the tables are ee 
and the psychology of the individual becomes 
special application of Social psychology. inly 
Both these positions are too extreme. En 
not all Psychology is social Psychology, but, on lied 
other hand, social psychology is not just apP!! 
general psychology. Precisely because it 15 in 
unique discipline, a particular intellectual steal 
Psychological thought, we have devoted a sua 
Section to it. This uniqueness requires further 4 
planation. So far, we have indicated only in He 
general fashion the main ideas in the field and wae 
Philosophical origins. We will try to dissect then: 
order to point up more precisely the nature of soc! ë 
psychology. To say that man is social, in the sen® 
that he interacts continuously with his fellows af 
that he is shaped by the Culture in which he ao 
is not to say very much. We must probe oes 
into the meaning of the terms “social” and ‘‘s0C!?” 
interaction” and try to uncover their basic dimen 
sions. The Problem at first may seem disarming 
simple. In fact, it requires a rather profoun 
analysis, and the attempts that have been mA 


e 
have also set the whole style and character of th 
field. 


CHAPTER / 


THE NATURE OF SOCIAL 
PSYCHOLOGY 


FUNDAMENTALS 


In this chapter, we will consider two basic prob- 
lems. The first concerns the essential nature of the 
data of social psychology and the approach taken 
to obtain it. We know already roughly what we are 
dealing with, namely, the interactions that go on 
between different individuals. But social psychol- 
Ogists have tried to specify the term "social in- 
teraction” a good deal more closely. They have 
attempted not only to delineate the different dimen- 
Sions of a social act but also to show in what ways 
it differs from a nonsocial interaction—that is, one 
Occurring between a person and the inanimate en- 
vironment. The second problem we will discuss 
Concerns the reasons for our being sociable in the 
first place. We know that most persons are so- 
Clable. How do they get that way? Several posi- 
tions bearing on this question will be outlined. 


Social Reality 

We have stated that man is social because we see 

Im interacting with other human beings. This 
Sounds obvious enough, yet it is no answer to the 
Problem of defining social behavior. Men interact 
With their physical environment as well. Is this also 
Social behavior? Most people would probably wish 
to Separate the two classes of interactions, reserv- 
'Ng the word “social” exclusively for the first. We 
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do not react to a stone or a tree or even to a beau- 
tiful painting as we do to a friend, to a wife, or to 
a husband. Certain characteristics of an animate 
being make it vastly different from an inanimate 
object, and hence the way a human being interacts 
with one is correspondingly different from the way 
he interacts with the other. 

The specification of these differences has com- 
prised for social psychologists a problem that lies 
at the very core of their discipline. Cogent analyses 
of it have been made by Fritz Heider (1944), by 
Solomon Asch (1952), and by Krech and Crutch- 
field (1948). They have stated the question to be 
answered as follows: How does our experience of 
“person objects’ differ from our experience of 
“object objects’? The fact that they choose the 
term “experience” rather than ‘‘behavior’’ is of 
great importance, but first let us consider the inter- 
action problem. What are the differences between 
persons and objects, or more broadly, between the 
social world and the object world? Asch gives this 
answer: 


First, unlike objects, persons alone respond to us. 
Objects do not greet us, they do not blame or praise 
us, they do not love or hate us. They respond to 
our actions, not to us; they are not aware of our 
presence. The mirror reflects, but it does not see 


can be a true mirror for a 
De a Le cae an who can answer us 
ne ling and understanding, with irritation or 
er 4 with assistance or competition. (It 
ee that things do, under certain 
an i 2 A ae on some rudimentary characteris- 
ee Things may appear kind or malevo- 
oe ee and inhabited by powerful spirits. 
u: yt ra for delighting and threatening may 
- es the expression of personality. ‚When this 
et = ains a fact that the psychological events 
ee Ber on one side. Im any case, the full 
ir ar ersonhood are concentrated in humans 
Se haute, be studied where they occur in pro- 
an 
vag lg hes oe fact about human interactions is 
so Er bx happenings that are psychologically 
al 2 in each of the participants. In our 
re an object, perceiving, thinking and feel- 
eann lace on one side, whereas in relations 
nE i TE these processes take place on both 
were in dependence upon one another [Asch, 
si 
1952, p. 141]. 


special characteristics that make 
I or eg; objects, we may rightly ask 
N cacy are, Krech and Crutchfield KISAS. twa 
wnat poy the same theoretical tradition as Asch, 
ee six attributes with which persons are 
cae ead. These are mobility, capricious- 
on unpredictability, reciprocal sensitivity, cau- 
RA and power qualities. All these are readily 
ee except perhaps the last two. These 
z: n, respectively, the ability to initiate action 
T Aoa rather than merely to react, and the 
capability of providing the other person with re- 
wards and punishments. 

Obviously, as these writers and Asch have sug- 
gested, we often attribute such qualities also to 
inanimate objects, particularly those of a certain 
kind and especially those over which we have little 
control. Clouds, storms, and winds are all good 
examples. Witness the common practice of desig- 
nating hurricanes and typhoons by a feminine name. 
Because we cannot do much in the way of predict- 
ing what they will do and where they will go—much 
less control them—we tend to perceive them as 
diabolic female agents, capricious, 
whimsical in their destruction. 
man endowed most of his worl 
erties. The sun, the moon and s 


impulsive, and 

Indeed, primitive 
d with such prop- 
tars, the rivers and 
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oceans, and all of nature were animate and to E 
placated, feared, and often worshiped. There e 
some grounds for arguing that this kind of exp G 
ence is a precursor to, or more fundamental = ’ 
that experienced with physical objects as objec - 
Not only early man but also children live in bs 
animated world. The kind of knowledge with nn 
physics deals may therefore be a secondary pond 
ment that came only with great difficulty. Histo 
seems to support this idea. en 
A qualification to this notion should, however, s 
mentioned. Margaret Mead (1953) in her oe 
study of the Manus of the Admiralty Islands off t i 
northeast coast of New Guinea did not find suc 


P is 
animism to be characteristic of the children of th 
culture. She says: 


r 

So where we give the moon sex and speak of 
as “she,” the Manus language, which dag i 
distinction between he, she, and it, all of “zing 
are "third person singular,” gives no persona es 
Suggestion. Nor are verbs which apply to pers A 
applied to the moon. The moon “'shines,' “es 
never smiles, hides, marches, flirts, peeps. way 
Proves; it never “looks down sadly," or “turns Pich 
its face.” All the impetus to personalization bi is 
Our rich allusive language suggests to a chil 
absent. the 

| couldn't even persuade children to cast rks, 
blame upon inanimate objects. To my rema ul 
“It's a bad canoe to float away,” the children are 
reply, “Popoli forgot to tie it up" or “Popoli dnis 
tie it fast enough.” This suggests that ught 
“natural” tendency in our children is really ta 
them by their parents [Mead, 1953, p. 83]. 


Consequently, we must be a little cautious in ik 
gard to the generalizations we make about the oe 
ority in ontogeny of animistic thinking. eel 
pological data do not prove the opposite—inder 
it is possible that the Manus culture exerts a $ d- 
Pressive influence on what really is a natural te” 


n 
ency—but they do not give to this notion stro 
Positive support. 


Causality and Persons 


One of the most Crucial 


pcan 10 
properties pertaining 
Persons is what was 


4 : au’ 
previously called “loci of © 


in J n 
sality.” Persons are agents who do things to ae 
another and act on the world. They are not simP 
reactors. 


The general idea of 


en 
> causality has be 
given a good deal of attention b 


. s 
y psychologists, @ 


we shall see. It is also, however, a very old prob- 
lem which a long succession of philosophers have 
attacked. Two sharply contrasting views were those 
of the eighteenth-century Scottish philosopher David 
Hume and his German contemporary Immanuel 
Kant. Prior to Hume, the relation of cause and 
effect as a universal principle of reason had been 
taken for granted. Certainly, in the Western world, 
at least, everybody tacitly accepted the notion that 
for every effect there was a cause and every cause 
had an effect. It was Hume who first questioned 
this. In his treatise “An Enquiry concerning Human 
Understanding” he said: 


l shall venture to affirm as a general proposition, 
which admits of no exception, that the knowledge of 
this relation is not, in any instance attained by 
reasonings a priori; but arises entirely from ex- 
perience, when we find that any particular objects 
are constantly conjoined with each other [Hume, 


1939, p. 599]. 


Thus we learn to think in terms of causal principles. 
It is not in the nature of things. All we actually see 
in the world are associations in time and space. 
follows A, and under certain circumstances we 
May say that therefore A caused B. But this is 
nly a construction on the basis of past experience. 
lf Hume's argument was correct, it seemed to 
Many, including Kant, that the whole foundation of 
Science rested on a very shaky basis, in fact, in the 
End, on no more than an article of faith. ; 
_ Kant’s solution to this quandary was one which 
influenced deeply a great many thinkers following 
im. Roughly speaking, it was as follows: he con- 
ceived of the mind not as a kind of reflecting mirror 
Which Passively takes in and records the outside 
World but as an active agency which transforms the 
Objects of its knowledge according to certain inborn 
Categories. One might compare the mind to a ma- 
Chine press which stamps out, from a sheet of 
Metal, pieces of a triangular shape. The idea of 
nontriangularity would then be beyond the capability 
Of such a machine. So also with the Kantian mind, 
Which stamped onto reality its imprint of causality. 
Cause and effect were then part of the basic stuff 
Of mind. 
Skipping now from the eighteenth century to the 
twentieth century, we find among some European 
Schools of psychology, particularly the gestaltists 
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and others of this tradition, a viewpoint about cau- 
sality very similar to that of Kant. For them, the 
idea of causality was taken to be an experience or 
impression that occurs immediately in our percep- 
tion of the world. It is a property of mind to grasp 
the world in this way. 

Several psychologists, particularly Fritz Heider, 
however, went beyond Kant in making a distinction 
concerning this category that Kant did not come to 
directly. This was the distinction to which we have 
already referred between causal relations among 
objects and those among agents. In the former 
case, according to Heider (1944), we do not see 
causal efficacy originating in the object that pro- 
duces change in the other. Rather we tend to 
project back from it to more remote causes. Thus 
a stone that falls from a cliff and hits our car as 
it passes below is not regarded as the ultimate step 
in the causal chain. Rather, we tend to think of 
other prior factors that caused the stone to be dis- 
lodged—wind, rain, temperature, and so on. How- 
ever, were we to see a person throwing down the 
stone at our car, we would undoubtedly be ready to 
place responsibility at his door without looking fur- 
ther. In other words, we would regard him as a 
locus of causality, a free agent, in fact a kind of 
“prime mover.” 

Thus perception of persons is different from per- 
ception of objects. The relation between a person 
and his action is not causal in the same sense as 
that between one phenomenon and another. The 
concepts involved in the first case—those repre- 
sented by such words as “ought,” ‘‘can,"’ or “will” 
—are usually not applicable to objects. 

Consideration of the problem from the point of 
view of twentieth-century experimental psychology 
has grown directly out of this philosophic tradition. 
The workers perhaps most important in this regard, 
have been Jean Piaget, Albert Michotte, and Fritz 
Heider. All these have agreed, in effect, that the 
perception of causality in its most general sense, 
as including relations both between objects and be- 
tween persons, is a fact of our experience. Piaget 
(1930) has further suggested that children in early 
life gradually build up an idea of themselves as 
actors, or originators of action, and this schema 
they then use to order events in the outside world. 
Michotte and Heider, on the other hand, have taken 
the slightly different position that the experience of 


causality is immediately given in our u 
iven the right spatiotemporal conditions, a 
Sencer influenced by factors of a. no. 
Il psychologists would agree wi 
i a z fact, the majority would probably be more 
i thetic to an associationist point of view. We 
= ented the views of Piaget, Michotte, and 
oe an s being necessarily true but as profound 
alles i d to a good deal of very interesting 
EN a = experimental work on the problem 
nn ality is perceived, whether it is learned 
z e age how our perception of it varies for 
5 — against objects. We will shortly examine 
pe s 
i asien in this introductory section 
m ya of social psychology concerns the 
Be y nce taken by the field to the problem of 
Se of data are collected and the method of 
wha 
collecting them. 


i avior 

“ape tg tae basic problem of social inter- 

F + as formulated, we used the term “‘experi- 
ae aoe does a person experience other peo- 
en. posed to inanimate objects, or nonpeople? 
pe i on experience as opposed to behavior is 
p ri feature of the mainstream of social psy- 
se Aas We emphasized previously the strong in- 
ee ge European philosophy in the development 
ae field. We may now make more explicit one 
A saat of this influence, which is precisely its focus 
roetine and experience as against only observ- 

ıor. 

in Log ll in the theoretical development of 
social psychology was Kurt Lewin, a student of 
Wertheimer, one of the founders of Ges 
chology. Formally, he is known as a field 
and by the term "field," or 
‘phenomenal field,” 
person in some give 


talt psy- 
theorist, 
“psychological” or 
is meant the experience of a 


n situation—social or other- 
wise. In this view, interest is directed not so much 
to the overt behavior of individuals 


cial interaction but rather to the a 
tions, and expectations that these a 
The same behavior patterns of two 
generated by two quite different ex 
approach made to another 
signify friendliness, 
Only by a careful ex 


engaging in so- 
ttitudes, cogni- 
cts may reflect. 
people may be 
periences. An 
person may, for example, 
or it may mean aggression. 
ploration of the Person's cog- 
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nitive structure and the balance of the elements ony 
comprise it can we really understand social me 
havior. We study not responses to the world it 
responses to the world as the person ea 
Today, this “cognitive” approach, though nn 
not the only viewpoint in the field, clearly domina a 
the style of social Psychology. This does not me ee 
that behavior is ignored. We must always er 
from observables. But for cognitive theorists, = 
really interesting variables lie behind these. pod 
it is regarded as quite permissible to begin by m o 
ing certain assumptions about mind or en 
and then setting up experiments to test toem 
rather than starting with behavioral changes an 
never going far beyond a description of them. 6 
For example, a central postulate in the stoy | 
Social attitudes and how they change, has been t = 
their component parts tend to strike a balance, © 
symmetry. Many workers have designed stu (ar 
that test predictions about behavior in a i 
situations, given the validity of this a priori cone fa 
about the human mind. The dramatic conflict f 
vored by writers of a loved person doing some Pi 
we cannot condone provides a simple illustrati Is 
The imbalance produced by such a situation xe é 
for radical restructuring of attitudes either ah 
person or to the act, or to both, assuming Im ill 
ance is a state not tolerated by the mind. We 


ing on 
later review a number of experiments elaborating 
this point. 


Dimensions of the Social Act : rop 
This chapter commenced with the empirical Ft 
osition that man was a highly social animal. this 
thinkers through the ages have wondered WEY. 
should be so and, in answering the question, ork: 
suggested certain fundamental processes at “i ze 
Before examining these, it is necessary to ana F 

more closely than we have done so far the a 
Meaning of “social.” For it is a complex term are 
has a number of connotations, and unless these n 
Clearly delineated, we cannot properly ie a: 
the progress of empirical work in social psycholo. 
The first meaning of “social” is the abii ri 
socialize or interact with other agents as opP® 
to physical objects. The ability to socialize Or 5 
Socially sensitive js quite independent of the ae 
a particular social act may take. The second ne 
tion of “social” has to do with the type of 


performed; for example, an interaction may be 
friendly, aggressive, jealous, or suspicious. Such 
terms designate the content of a social act. Third, 
a social act may be defined in terms of its con- 
formity or nonconformity to some set of norms 
or values laid down by the social group. This 
Conformity can apply to the broad orientations we 
hold toward (1) certain classes of objects or per- 
sons, or (2) certain positions called for by the social 
Structure. These two types of orientation have to 
do respectively with attitudes and roles. Thus we 
may be social insofar as during a war we share with 
others of our country a negative attitude to the 
enemy or in normal times we may have a positive 
attitude to cricket if we are British, or to baseball 
if we are American, or to ice hockey if we are 
Canadian. 

Role is a more complicated concept, and we will 
elaborate it in some detail later in this section. For 
the time being, we can state it this way: most so- 
Cieties are made up of a great number of institu- 
tionalized positions, for example, doctor, politician, 
Mother, or father. Occupying these positions en- 
tails certain kinds of behavior demanded by society. 
Likewise, society expects other individuals to be- 
have toward these positions in certain ways. To the 
extent that we conform to these demands and ex- 
Pectations we are being social, according to our 
third meaning of the term. 

These are the major dimensions of a social act. 
It is obviously not something very simple. Before 
8oing into the kinds of research concerned with 
each of its aspects, we will first look at an example 
to see how it may be broken up. 

Consider the social relationship between men and 
Women. In the first place, each sex may treat the 
Other as a person and agent or else as an object. 
The prostitute offers herself essentially as an object 
hat can be purchased for money like any other 
commodity. Certain popular magazines appear to 
advocate as an ethic for men a "playboy" attitude 
Of detachment and “coolness” to women. Accord- 
Ing to this, a female is to be treated as a means 
to enjoyment only—never as another person with 
whom some give and take is possible and desirable. 
_ Second, quite independently of whether it is social 
IN the above sense or not, the relation between the 
two sexes may be also friendly or aggressive, tender 
°F savage, loving or hateful. Two aggressive per- 
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sons may have a highly satisfactory union, as may 
two gentle ones or, for that matter, as may two who 
are quite opposite but have the ability to attune 
their actions to the perceived needs of the other. 
The same applies to any kind of behavior involving 
person-to-person relations. The dimension we are 
discussing supplies the quality, or coloring, to the 
raw stuff of social behavior. 

Third, the interactions between men and women 
may be so governed by social sanctions that they 
vary very little in form between individual members 
of a culture. The manners of courtship of the six- 
teenth-century French nobleman, for example, were 
prescribed by a set of rules very different from 
those governing the behavior of present-day North 
American teen-agers. It would be a mistake to 
think, however, that the intricacy or strength of the 
impositions were less in one case than the other. 
Society has not become much less demanding in 
the conformity it expects, particularly in matters of 
sexuality—though to those who grow up within a 
particular cultural matrix its regulations always 
appear less obvious. This aspect of the social 
act—its conformingness—is largely independent of 
the two other meanings we have discussed. The 
study of conformity behavior and of the manner in ` 
which the group generates it in the individual con- 
stitutes an interesting line of research in social 
psychology. 

Having offered an analysis of the meaning of 
social behavior and given brief examples of its 
various aspects, we will now go into the basic prob- 
lem of why and how man is social in the first 
place. Is he born that way, or does he learn it? 
Are different people social to a different degree? 
Are animals truly social? These and many other 
interesting problems suggest themselves. In dis- 
cussing them, we will refer to the dimensions of 
social behavior designated above. 


SOCIAL MOTIVATION 


Instincts 

Whether one stresses the individuality or the 
sociability of man, it is certainly true that most men 
live in society and prefer to do so rather than live 
alone in isolation from their fellow human beings. 
More than this, people show concern for each other 
and often assimilate each other's moods, feelings, 


R i behavior. Such facts as 
a e T some that man is innately 
these “caso like a social insect which cannot 
ErSRATION roperly outside the colony and actively 
function Ma of its own kind. One of the first 
Dem chologists to put forward such a view was 
Bela en Dougall. In his textbook, he listed twelve 
nn a which the gregarious instinct was one 
ee i 1908). Other theorists inclined to this 
eon ak ia were William James, H. C. Warren, 
p! A 
and E. L. ie was a useful step in the 
ae at rogress of the behavioral sciences inso- 
pte ae: a convenient classificatory system of 
er ae > but from the standpoint of motivation it 
er very little. The properties that usually 
hee instinct in lower animals are largely miss- 
define os an beings; consequently, to refer, for 
oe in a man’s tendency to like fighting as an 
panes. of pugnaciousness” is to say little more 
Br he tends to engage in fighting behavior. 
an inat dd something, however, and this is the 
i Ta a to the behavior of the property of innate- 
en minimal dependence on learning. In- 
Serie Ae ature-nurture controversy has been go- 
dean, NE ae years, and although it has ceased 
pe ban as a matter for intense argument, it 
to be fens usefully studied in experimental terms. 
Sa = standpoint of social psychology, however, 
Ban © ns notion that instincts lie behind social 
Ens owe has, for the most part, not offered many 
ine possibilities. For this reason, McDougall's 
fatten has not enjoyed popularity for a good many 
re ore fruitful approach to the problem of the 
i bene of behavior is represented by the recent 
nS of work done on instinctive behavior by biol- 
ot and psychologists belonging to a school of 
thought called ethology. Instead of drawing up 
lists of instincts to cover all the manifest activities 
of man and lower animals, the ethologists have 
focused on the actual behaviors rather than the 
drives supposedly lying behind them. 
tried to analyze and dissect out the u 
instinctive act and isolate the environme 
that will elicit it. This Orientation h 
vigorous and productive work. 
To highlight the contrast between the old and 
newer approaches to instinct, consider the simple 
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case of a herring gull incubating an egg. a n 
havior would formerly have been referred Hmp 
a maternal, or brooding, instinct and aama 
summarily. Recently, however, many workers, a 
by Niko Tinbergen, have been inquiring into in 
circumstances that produce incubation behavior a 
the kinds of stimuli that set it off. Once the pro : 
lem is stated in this way, some interesting spe der 
are raised. For example, we may wonder whet È 
the sea gull will incubate any egg, say, a sarii 
one. As it turns out, she will not. But she Ma 
on the other hand, incubate a very large oval egg zð 
say, an ostrich egg—and, furthermore, will do a 
with more "enthusiasm" than she normally sho 
with her own eggs. Hence we know that size = 
shape are important, and, in addition, we speak 
the very large egg as a supernormal stimulus. ded 
This ethologic point of view has been exten nt 
along some lines that have relevance to our pee 
topic of social motivation. One such extension | ht 
to do with a form of human behavior that me 
well be regarded—if one took McDougall's poin is 
view—as reflecting the gregarious instinct. ta 
the smiling response. It would seem that all n £ 
mal human beings smile or at least are BB r 
smiling. Many think that some animals can ê ite 
smile. Be this as it may, it is a rather denni 
and significant fact from the standpoint of Pr 
psychology that a smiling response can be ner 
in very young infants from the age of about ints 
weeks by certain kinds of situations. Two Po ahe 
should be emphasized about this fact: ae 
eliciting situations tend to be quite specific—a ach 
does not smile at anybody for no reason; and, 3 in 
ond, the smile may be viewed as a causal Eia 
the beginnings of social behavior. Parents ile 
others whose features produce or release the aie 
are themselves attracted by it and pushed into CO 
Municative situations with the baby. the 
The smiling response does show some of this 
Properties of instincts. Some data bearing on red 
are presented in Example 7-1, They were gatho ie 
by J. A. Ambrose at the Unit of Child Developm 
Research of the Tavistock Institute in London- 
Example 7-1 The smiling response in infants (A™ 
brose, 1961) 
It has been well known for some time that a > 
man face can evoke a smile in very young infan 


Smiling time, sec 


Oy i i 10 den Hd 
i z 3 4 5.6 78 = wR 


Presentotions 


Spitz and Wolf (1946) were perhaps the first to 
show this. Ambrose has extended this work by 
Studying the manner in which smiling changes over 
time. Most instinctive acts, for example, “mobbing” 
behavior of small birds when shown a stuffed pred- 
ator, show a decline in strength if the stimulus that 
releases them is presented a number of times. 
This diminution is commonly known as habitua- 
tion. After a rest period, however, it will reappear 
Strongly, As it turns out, the smiling response also 
wanes in strength if the face eliciting it in the first 
Place Continuously reappears. Figure 7-1 shows a 
typical curve illustrating this fact. 
Given a rest following habituation, the smile re- 
Covers to its initial strength. Thus, it does seem to 
bear a close resemblance to what we would call an 
instinctive act. Additional information obtained by 
Ambrose and a coworker indicated that in institu- 
tionalized or orphanage children, the average smil- 
Ing time per trial rose with age to a peak at about 
Seventeen to twenty weeks. Resistance to habitua- 
tion was also higher at this time. In home-reared 
infants, however, the peak age of smiling comes 
Considerably earlier, at about twelve weeks. In 
either case, it is likely that the decline after the 
Peak is due to the acquisition by the child of volun- 
tary control over his smile, which he can now dis- 
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FIG. 7-1 
ing response. 


Habituation of the smil- 
(Ambrose, 1961) 


play or hold back at will, depending on whether the 
stimulus person is a stranger or a friend, on 
whether he is someone to be loved or someone to 
be feared, or on simply the child's own feelings at 
the time. 


It is doubtful whether human infants show any 
other forms of complex behavior that approach an 
instinct so closely as the smiling response. This 
is not to say that they do not possess other complex 
drives, but most of these, if not all, involve a good 
deal of variability in the way they are manifested; 
for example, the hunger drive is universal, but there 
is not just one single way of ingesting nutritive sub- 
stances, nor are the acts of eating and drinking 
triggered automatically as the smile appears to be. 
The smile seems to be a rather universal kind of 
behavior in human beings, analogous to the fixed 
action patterns of lower animals and having great 
social significance. 


Learning 

Allowing that certain aspects of social motivation 
may be innate, we must also consider the possibility 
that a good deal of it is learned. Thus a second 
type of explanation for man's motivation to be social 
is based on the notion that built up gradually are 


-called primary drives having 
t a ad sex. If a rat i 
to do with irs ngry and given food only in the goa 
ee ie will learn how to get there quickly 
poz ota M e A number of theorists, par- 
Be S behaviorist school, have used this 
Bee lain the socialization of the child. It 
eget a = fact that in his early life the child gets 
Een siirty and subsequently is fed by his 
pener ana dingly, as he develops, he not only 
poner og mother because of her association 
"aha A nt he also learns that certain responses 
with food, 


hich he is capable, for example, crying, smiling, _ 
of whic 


i ivity, will “produce” results. 
and general sal heel his mother—appear. 
They will ma in tension that ensues then cements 
The reduction these associations. In this way, he 
or reinforces ed the rudiments of social behavior— 
will have ee ei and an ability to communicate 
2 oe ee influence them. rn : 
with or a tep in becoming socialized is to learn 
The next yan Bene of others, or match one's be- 
to copy the that of older models. Originally, many 
havior with sidered imitation to be the major force 
thinkers hago together. For the French so- 
that hel Gabriel Tarde, for example, ‘Society was 
giologist = For the biologist C. L. Morgan, imita- 
imitation. from a constitutional bias innate in hu- 
tion arose More contemporary workers, however, 
man Les, ed it to be simply another learned 
have ee of the kind we described above. Two 
pocial ha ate made the strongest case for this are 
men Dollard in their now classic work called 
Miller Tere and Imitation (1941). Written 
Ee the days of the great learning theorist 
& ioe the book attempts to demonstrate that 
rn behavior is a habit learned on the basis of 
Amer or reward. Let us look at an 


example 
of their work. 


Example 7-2 Experimental production of imitative 
behavior (Miller & Dollard, 1941) 


Miller and Dollard, as behaviorists, 


deal directly 
with imitative behavior rather than with any cog- 
nitive dispositions that might lie behind it. They 


define two classes: maiched-depen 
in which only the leader is able to ri 
environmental cues that signal the 


dent behavior, 
ead the relevant 
availability of a 
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reward whereas the follower is not, and copying, een 
which the copier slowly brings his own a pee 
into agreement with those of a model. Most a 1 
experimental work reported by Miller and Dolla 
deals with the first of these, > 

They use as an illustration of matched dependent 
behavior the following case (p. 93): 


Two children... were playing in their Bann 
which was adjacent to the family kitchen. eh 
kitchen opened upon a back stairway. It was ally 
o'clock in the evening, the hour when father Dy ei 
returned home, bearing candy for the two chil tall 
While playing in the bedroom, Jim heard a foo Sr 
on the stairs; it was the familiar sound of en 
return. The younger child, however, had not i to 
tified this critical cue. Jim ran to the RENON r 
be on hand when father came in the back d in 
Bobby happened on this occasion to be nun h 
the direction of the kitchen and behind Jim. fa 
many other occasions, probably hundreds, > for 
not happened to run when Jim did. He ha ‘wit 
instance, remained sitting, continued playing an 
the top, run to the window instead of the en 
the like; but on this occasion he was running a his 
his brother. Upon reaching the kitchen, Jim 8° 
candy and Bobby his. ” the 

On subsequent nights with similar conditions, h 
younger child ran more frequently at the mere sié 
of his older brother running. When he ran ser 
received candy. Eventually the behavior, UN ale 
pressure of continued reward, became highly a 
ized, and the younger child would run when any 
older ran, not only in this situation but K serik: 
others where time and place stimuli were differ his 
He had learned in this one respect to imitate the 
older brother, but he had not learned to run at 
sound of his father's footfall. 


ior 
Miller and Dollard then proceed to fit the behav’ 
of the two children into these paradigms: 


Imitator (Bobby): 


Drive Appetite for candy 
Cue Leg twinkle of brother 
Response Running 

Reward 


Eating candy 
Leader (Jim): 


Drive Appetite for candy 
Cue Father's footfall 
Response Running 

Reward E 


ating candy 
IT nn 


Taken together, the two paradigms comprise this 
schema: 


Complete paradigm of matched-dependent behavior 
SER TEL Sate LU etal alc eel Bae cA 


Leader Imitator 
Drive Appetite for candy Appetite for candy 
Cue Father's footfall Leg twinkle of a 
leader 
Respo . „ J dependent 3 
ponse Running matched Running 
Reward Eating candy Eating candy 


Using this paradigm, Miller and Dollard attempted 
to set up experimental demonstrations of imitation 
In rats and in children. Here are two examples: 

The apparatus used was a simple elevated T-maze 
as shown in Figure 7-2. A group of hungry rats 
was taught to go consistently either to a white or to 
a black card to find a food reward. Members of 
this group were referred to as the “leader” rats. 

hen performance of these animals was highly re- 
liable, naive, untrained "follower" rats were allowed 
to observe them as they ran on the maze. One 
group of follower rats was rewarded when they 
Made the same turn as the leader; if they went the 
Opposite way, they received no reward. For another 
Eroup of followers, the situation was reversed—that 
İs, they were rewarded when they went the opposite 
Way from the leaders and not rewarded for going 
the same way. This procedure was carried on for 
twelve days. On two final days, new leaders were 
Used to check on whether followers had really been 
imitating the behavior of their leaders or reacting 
to the black and white cards themselves. The new 
leaders had been trained only to turn in a certain 
direction—some to the right, some to the left— 
and to ignore the colors of the cards. Aue 

Results obtained from the study were Incisive. 

he follower group learned to follow more and more 
with Succeeding trials, and the nonfollowers learned 
More and more to take the turn opposite to that 
taken by the leaders. Figure 7-3 summarizes these 
data. Differences on the twelfth day were highly 
Significant statistically, their probability of occur- 
rence by chance being less than one ina thousand. 
Since they were maintained in the trials given on 
days 13 and 14 with new leaders, we can conclude 
that the follower rats were really using the leaders 
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White 


FIG. 7-2 Apparatus used to study imitative behavior 
in rats. (Miller & Dollard, 1941) 


as cues and not the cards themselves. 

Miller and Dollard completed three other experi- 
mental variations of this study. They concluded 
cautiously that rats can be taught to imitate, or can 
learn matched-dependent behavior, though they ad- 
mitted that their own data did not preclude the 
possibility that following tendencies have some in- 
nate basis. Indeed, if rats are anything like chicks 
in their behavior propensities, it may well be that 
they have a genetic disposition, cemented by early 
learning, to follow any moving object to which they 
are first exposed. The slight upward inclination of 
the curve for nonimitators over the first three days 
(cf. Figure 7—3) indicates some immediate tendency 
to follow that becomes inhibited on ensuing trials. 

Miller and Dollard also did some studies with chil- 
dren. The basic setup was analogous to that used 
in the rat experiment. It is depicted in Figure 7—4. 
Forty-two first-grade children were used, twenty be- 
ing chosen as imitators, twenty as nonimitators, and 
two as leaders. Procedure was as follows: A leader 
was trained to go always to a box to which the 
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5 i . If he did this correctly, he 
a ns candy in the box. The 
was rewa as so arranged that the followers could 
situation ia experimenter pointing, nor could they 
not see ther the leader had obtained candy or not. 
see gi ader had been well trained, followers were 
After a Together, they were told to stand at the 
started. osition and then given these verbal in- 
praning La “Here are two boxes, there and there, 
aer piece of candy. You are to find the candy. 
o leader] gets the first turn. Then you get 
"al If you don't find it the first time, you will 
er turn.” 

er was given his turn and then the de- 
pendent subject. If he made a wrong choice, he 
was not allowed to go to the other box but had to 
wait for the next trial. For the imitative group, re- 
ward was given for choosing the box chosen by the 
leader, the opposite being done for nonimitators. 
Results are shown in Figure 7-5, It is clear that 
the initial behavior of the follower is in the direction 
of not imitating. Presumably, this is due to an 
already established set not to expect 


a reward ina 
place already searched by another individual. In 
the later trials, however, the differences between 
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BEINEN: nd 
FIG. 7-3 Learning of initativ er 
nonimitative responses by rats. ( 
& Dollard, 1941) 


wy 
Control days 
(without cards) 


og in 
FIG. 7-4 Setup for studying imitation learning 
children. (Miller & Dollard, 1941) 


j e 
imitators and nonimitators is striking. All In ae 
first group match their behavior to that of 
leader, and all in the second do the opposite- tua 

A second experiment showed that if a new Sl to 
tion was used, involving four boxes, the tendency 
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FIG. 7-5 Learning of imitative and 
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imitate generalized immediately. Thus the writers 
Concluded that their data on children agreed with 
those they obtained in rats. Matched-dependent 
behavior can be quickly learned by rewarding the 
appropriate responses and will then generalize to 
new situations. 


These classic experiments have led to a line of 
research and theorizing on imitation, modeling, and 
identification. The original paradigm of Miller and 
Dollard has been greatly extended, for example, to 
include those evident cases where the imitator 
Makes no overt response initially but still learns a 
Similar behavior or those in which the behavior of 
the follower is modified vicariously or empathically, 
through rewards given only to the leader or model. 

© give the reader a “feel” for the kind of work 
Now being done on imitation and the learned com- 
Ponents in social behavior, we present a single ex- 
ample of some work by Bandura and his colleagues 
at Stanford University. 


Example 7-3 Vicarious reinforcement in imitation 
learning (Bandura & Walters, 1963) 


Children were asked to watch a film in which 
Models exhibited novel aggressive responses—hit- 
ting a punching bag or knocking down a large in- 
flated plastic doll. In some cases, the model was 
Shown as being severely punished for such be- 
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nonimitative responses by children. 
r (Miller & Dollard, 1941) 


havior; in other cases, he was generously rewarded 
with approval and food reinforcement. In a third 
condition, no effects attached to the aggression. 

After the film, the cnildren were given the oppor- 
tunity to imitate the behavior seen in the film. Re- 
sults are shown in Figure 7-6. Children who had 
seen the aggression of the model punished per- 
formed significantly fewer such responses than chil- 
dren in either of the other two groups. Boys were, 
in general, more imitative than girls—a conclusion 
somewhat in line with Freud's theorizing about sex 
differences in acculturation and superego forma- 
tion, though this may have been equally due to 
greater aggressiveness on the part of the boys. 
Finally, if the children were offered rewards for 
imitating, differences in results under the three con- 
ditions were substantially reduced. 

One interesting hypothesis suggested by Bandura 
and Walters on the basis of the data collected on 
imitation learning is that any pleasure or satisfac- 
tion associated with the action of a model may pro- 
duce a disposition to copy the behavior of the 
model, as, for example, when the parents show at- 
tention to a child while he is watching a socially 
deviant character on a TV show. Such attention 
may simply be in terms of the parental comments 
or explanations—nonetheless they can serve as re- 
inforcement for a disposition to imitate later the 
undesirable behavior of the model. 


Imitative responses 


in passing that the more recent 
by ae etn aed e from the behavioristic 
gore yop and Dollard has been much more 
age ha oriented inasmuch as it takes account 
eg hoes tion with models by followers without 
of ident! fe making immediate overt responses and 
Dace puasrthtien of how the followers perceive the 
o 
aby. summarize by saying that the above the- 
be eset motivation takes learning as the key 
ory of tanita why man is social. It does not 
k a man or lower animals are innately 
gasim? s or imitate their fellows instinctively but 
en. have to acquire these dispositions grad- 
Rn Ta basis of reinforcements of various kinds. 
u 


eds 

en y other needs, however, besides those we 
usually designate as primary biological drives, One 
of the most relevant to our discussion IS one which 
one psychologist, Harry F. Harlow, has called “ 
tact comfort." The existence of such a drive is 
gested not only by the vigor with wi 
animals pursue it but also by the har 
that ensue on their not having it. Like the drives 
for food, water, and the rest, this one seems to be 
innate or at least is present at birth. But, unlike 
them, it is one that is directly concerned with social 
interaction. There is no doubt that ac 


hild learns 
to imitate and thus to be social in one of the senses 


con- 
sug- 
hich young 
mful effects 
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FIG. 7-6 Imitation of aggressive 
A responses following observation fol- 
model. The model's behavior ha or 
Boys Girls Boys Girls lowed by reward or punishmen ig 
Model No leads to no consequences. (Bai 
punished consequence 


& Walters [modified], 1963) 


. ike 
in which we defined the term, namely, being te 
others or conforming to some institutionalized the 
havior patterns, but it is possible that through th 
physical contact he is compelled to seek from t 
first days of his- life, the infant gets practice, @ 55 
very primitive level indeed, in the complex busine 
of social reciprocity—that is, the business of attt 
ing his own actions to those of another. lying 

In using the term "practice," we are not imply a 
that learning is necessarily involved, though it 2 
well be. All we wish to emphasize is that in äl: 
simple action of a mother's holding a baby re 
most continuous flow of minute physical adis 
ments on the part of both is involved and that ms 
may well be the forerunner of all the complex eine 
of social interactions that occur later on—inclu 
those at the verbal level. 


the 

Why should such adjustments be made er 

mother and by the child? At a commonsense f 
we might su 


ppose they are made because one iy 
the two is in an uncomfortable position. Gera 
no baby likes to be held with his head down, th- 
does a mother care to have an elbow in her me hey 
These are, of course, extreme examples, but ple 
are only exaggerations of the minor uncomfort? n- 
asymmetries which each member of the pair m 
Stantly tries to Correct. Since the notion of SY' 


4 er 
metry, or balance, is a most important one in "if be 
Standing the working of social behavior, it WIS a 
discussed 


: 5 wi 
later in some detail, but first we 


present some of Harlow's data on the nature of the 
drive for contact comfort and the effects of being 
deprived of it. 

In exploring this interesting but neglected area of 
affectional behavior, Harlow used the technique of 
depriving young rhesus monkeys of their proper 
mothers and substituting surrogates of varying sim- 
ilarity. It was found that, especially in fear situa- 
tions, the real mother was most often preferred, 
after which came the terry-cloth mother. Hard wire 
mothers were not regarded by infant monkeys as 
Much of a substitute for the real thing. Presum- 
ably, this was because of the unyielding physical 
Characteristics, which did not permit any possibility 
of reciprocity. A hard physical object is thus, in a 
Sense, the prototype of a nonsocial being. 

Beyond their immediate preference behavior, in- 
fant monkeys reared without a real mother do badly 
later on in life and make neither good mates nor 
800d mothers. They are not merely aggressive and 
bad-tempered but appear to be also incapable of the 
Primitive kind of reciprocity to which we referred in 
Our first definition of the term "social. With no 
°Pportunity for expression early in life through nor- 
Mal exposure to social situations, the particular 
Skills involved in mating and mothering appear to 
atrophy and wither (Harlow, 1962). 

Such a conclusion applies also to human beings. 
In Chapter 6, we presented evidence obtained by 

argaret Ribble and others to show how important 
Mothering is for the normal development of young 
Children. Part of this must be due simply to the 
gross sensory stimulation the mother supplies by 
fondling the child, but another part may well involve 
the kind of primitive social exchange that we have 

een discussing. 


Balance and Symmetry 

The notion of balance and the notion of homeo- 
Stasis have a good deal in common. Each implies 
that Organisms tend to seek—automatically or vol- 
untarily—a steady state. However, the first, as it 
Ppears in Gestalt psychology and its descendants, 
focuses on the cognitive or perceptual counterparts 
Of tension management. Homeostasis, as pro- 
Pounded originally by Walter B. Cannon and taken 
Up later by many behaviorists in psychology—no- 
tably Clark Hull—is oriented toward physiological 
Mechanisms and primary drives. 
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The concept of balance asserts as a primary 
axiom that the component parts of the mind have 
a natural tendency to maintain, in relation to one 
another, maximum congruity, or simplicity. We 
will see many examples of this in Section Four, 
where the nature of perception of objects is dis- 
cussed. Here we wish to discuss balance in the 
context of social psychology, to which the percep- 
tion of persons and the interactions between them 
are more relevant. 

The first point to emphasize is that the property 
of balancing is usually considered to be neither 
innate nor learned. The categories of nature and 
nurture do not apply here any more than they apply 
to the equilibrium of physical systems, for example, 
the solar system, or the atom. One of the more 
interesting aspects of mind, of course, is its ca- 
pacity to break existing balances with the reception 
of new information from the environment and es- 
tablish new ones. 

A second point is that the tendency to maintain 
balanced states supplies, as it were, a motivating 
force. When our thoughts, attitudes, or personal 
relations are in an unbalanced state, we take steps 
to correct the situation. For example, an assertion 
made to many Americans that their President se- 
cretly favored the segregation of races would be 
quite disturbing. They could strike a new balance 
in several ways: one might be to formulate a new 
opinion of the President; another, to conclude that 
segregation might not be a bad course of action 
after all; and a third way might be simply to dismiss 
the assertion as unbelievable. Similarly, it often 
happens in the course of our social relationships 
that one of our best friends behaves in a manner 
we consider displeasing. Again, this produces in us 
an incongruity which motivates us to action, either 
overt or covert. 

Our third point is one which we have already men- 
tioned but which we now state again: the balancing 
of perception or cognition involved in social relation- 
ships—that is, person perception—follows some- 
what different rules from those involved in the per- 
ception of objects. Persons have, at least in our 
perception of them (and their perception of us), a 
degree of indeterminateness not shared by things. 
The result of this is that the process of establishing 
any kind of balance in a social relationship is bound 
to be a very changing and fluid one compared with, 


and an inanimate object. 
a ma ‘cee! principle should apply in 
oe After all, the tendency toward balance 
Be that seems to be a property of man's 
A A L NEARE of objects or agents—repre- 
pE E er class of explanation- of the evident 
ie i an beings are social—not the only 
raa has tried to make clear in our discus- 
nn ial motivation. However, it is perhaps 
m“ a willl the mainstream of workers in this 
the one 
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field have focused their research and oe 

The four categories just a “4 
learning, contact needs, and balance each oe 
a slightly different conceptual framework ore ee 
ing social motivation. Undoubtedly no single Ei 
of them has a complete monopoly on the ae 
Each simply represents a particular way of thin = 
about and researching the problem of why een 
beings (and many species of lower animals) nn 
a motivation to interact socially with one ano 


CHAPTER 


SOCIAL EXPERIENC 


E PERCEP TION 


AND ATTITUDE 


This chapter is devoted to a consideration of two 
major concepts studied in social psychology, namely, 
Perception and attitude. , Both of these can and 
have been considered in reference to the world of 
Inanimate objects. Here, however, we will be deal- 
Ing mainly with social perception, that is, our im- 
Mediate experience of other persons, and with social 
attitudes, that is, our orientations toward other 
mone involving enduring feelings and beliefs about 

em, 


SOCIAL PERCEPTION 


Section Two dealt mainly with Freud's theory of 
Personality. The material it covered may seem to 
have little to do with the subject now under dis- 
cussion, but in point of fact, Freud, like many others 
Who have speculated about human behavior, was at 
least implicitly concerned with the problem of social 
Perception. After all, it was, in the end, the manner 
IN which a person saw reality that really mattered. 

bijective circumstances might be favorable, but 
Wealth, position in society, and a family counted for 
Nothing if a person perceived these as unpleasant 
liabilities. The same applied in the case of child- 
hood events. If a patient thought he had suffered 
Severe trauma, it mattered little if he really had or 
Not. What did matter was his belief that he had. 
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This is a problem with which any therapist has to 
deal. 

Freud himself never attempted to set out the rules 
that govern the way human beings perceive the 
world and each other. But his tacit emphasis on 
perception—the world as perceived by a patient, or 
the patient's phenomenal world—stems from the 
same European philosophic tradition out of which 
also grew Gestalt psychology with its stress on 
experience and perception. 

We have already discussed one postulate about 
perception: the principle that the component parts 
of a perception or a cognition tend to strike a kind 
of balance, or symmetry, between each other and 
that this balance is as simple as prevailing condi- 
tions allow. Look at the simple line drawing in 
Figure 8-1. We tend immediately to see a cube 
projected back in space, even though the drawing 
is, of course, flat. Why should this be so? The 
explanation offered by Gestalt psychologists is that 
a cube is simpler, more symmetrical, and better 
balanced than the complex six-sided figure the lines 
constitute when seen as flat. Because it is simpler 
and requires less work for the mind to manage, it 
is the three-dimensional cube that is perceived. 

A second property of perception, implicit in the 
one just discussed, is that it tends to occur in 
terms of wholes which have properties independ- 


8—1 It is difficult to see this drawing as anything 
en. cube projecting backward in space. 


ies of the individual parts. A 
ent of the ee ih readily be recognized 
melody, n key in which it is played. Not the 
whatever lues of the individual notes but the rela- 
TEREE them are important. It is this prop- 
tions be FREN that allows us to speak of balance, 
erty, of co or symmetry. These terms refer pre- 
ponera de auality of relationship that holds be- 
cisely r component parts of a percept or 
tween di If our thoughts about a person or object 
en from each other, we would never 
Pen conflicts and tensions about them. It 
have ee then seem at all anomalous to have a 
Be u was deeply religious and at the same 
friend Rt But, in fact, such a situation 
a most of us feel troubled, and we would 
os steps of some kind to reduce the a 
fa by rearranging our cognitions. . 

A final property of perception to be mentioned 
here is that it can be readily influence 
traneous events. Our emotions and fee 


nxiety we 


d by ex- 


lings, for 
example, can change the way we see the world. 
The word ‘'see” is used here advisedly, quite in its 
literal sense. Basic characteristics of size and 


shape, as well as meaning and valu 
distorted by such simple physiologi 
being hungry or thirsty. Needs an 
words, do affect perception (cf. S 

These three tendencies of perce 
world in terms of groupings, or un 


kind of balance between the elem 
unit, and, finally, 


by external forces 


e, can be grossly 
cal conditions as 
d values, in other 
ection Four). 

ption—to see the 
its, to strike some 
ents comprising a 
its susceptibility to disturbance 
—have been studied a good deal. 
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P ex: 
In this chapter, we are concerned ie i he 
perience or perception by people of each o ee ia 
we have already indicated, this is fundame er 
what we have called social reality. How we gs is 
municate and interact with fellow human sop i 
strongly determined by how we experiencà Tej 
Consequently, we now consider some experi ve the 
data on the subject of person perception. eae 
notion of causality is so fundamental to en with 
ence of persons as against things, we in two 
some of the work done on this topic. by Mi- 
Studies which we will discuss, carried out realy 
chotte and by Heider, respectively, were did set 
descriptive in character. Nevertheless, they 
the stage for further work on this problem. 


ion 
g „ceptio" 
Example 8-1 Experimental work on the perc 
of causality (Michotte, 1963) 


sla- 

In 1956 there first appeared the English bon o 
tion, by T. R. Miles and Elaine Miles of or orig 
Michotte’s work on the perception of causali ei : 
inally published in more abbreviated form IN ©" 11 
The volume contains 102 brief experiments. 


tsı 
5 at ic effec 
are concerned with variations of two basic 


the 
= nd € 

called by Michotte the “launching” effect am u 
“entraining” effect. 


One apparatus used P in 
geniously simple. Called the disk method, which 
volves a wheel rotating behind a screen sl ar 
@ small aperture has been cut, On the wh or! 
placed two disks, and on each disk a black wn In 
line is drawn. These components are Serpe 
Figure 8-2. When the wheel is rotated, the = ne 
sees in the screen aperture two small square?» 
black and one 


e 


les | 
red. Depending on the pi axis, 
which the lines are drawn in relation to ain 
each square will move 


rem 
at a certain speed To ove 
at which each starts n like 
the speed of each ca 


Stationary. The time 
and the constancy of 
wise be arranged. 

Because of limit 


n 
seco 
ations of this apparatus, 4 ed: 
method 


u 
‚ the projection method, was eel cine 
Since this was simply a rather more flexi ere 
matic vi 


€rsion of the first, we need not describ 
its detailed components, 
With those a 


launching and 


of 
ions 
Pparatuses, the two situation he 
entraining were as follows: toward 
first, object 1, the black squares, moves in th? 
object 2, the ray square, 40 mm to the right stop 
center of the slit, As object 1 contacts 2, it 


A B 
ce M El 
b DE 
\ 2 J 
e 
d H L= 
e H 


|| Object 1, black squore 
L] Object 2, red square 


Se 8-2 Michotte's apparatus for studying perception of causality. 
a The wheel is rotated behind a panel (outlined in the figure). This 
auses the lines to move together or separately in various combinations 


and at various speeds. 


B. The situation which the subject sees. (Krech & Crutchfield, 1948) 


Eu 2 starts to move either at the same speed or at 
a into lower than that of 1. The clear impression 
Miou Servers is that the black square causes 2 to 
e, or launches it. 
Pd, situation differs only in that 1, after 
conti ing 2, does not stop but continues in motion 
ing eet with 2. The squares thus form a mov- 
Dicolored rectangle. Here, subjects almost 
nimously get the impression that 1 is carrying 
zlong, or entraining it. 
cane Short studies that follow these two proto- 
conditi nes specify the exact spatial and temporal 
a under which these effects are experi- 
Belge Together they offer some proof that human 
times when circumstances are right, do have an 
Mo iate perception of causality. 
Sorn re to the point of our present discussion are 
tee of the qualitative aspects of the two experi- 
Some Situations. In a number of cases, certain 
t ‘nations of movement produced in observers a 
eng impression of human or animal activity. 
on Heider's studies deal specifically with this 
es of perception, it is necessary to mention only 
© example from Michotte. 
Only a single object is presented, this consisting 


of a rectangle 10 mm in length at the extreme left 
of the aperture. In the first phase of this experi- 
ment, the right end of the rectangle elongates to- 
ward the right until its whole length is 42 mm. At 
this point, the left end contracts to the right, while 
the right end is held stationary until the original 
length of 10 mm is reinstated. The whole cycle is 
then repeated two or more times. 

The response of the subjects may best be stated 


in Michotte's own words: 


After they have watched for a moment what is 
happening in the slit in the apparatus, they gen- 
erally show great surprise and without any prompt- 
ing they say ‘‘Caterpillar’’ or “Worm.” Indeed, the 
impression of animal locomotion is startling; one 
literally sees an animal crawling or creeping and it 
is genuinely an object which moves of its own 
accord [Michotte, 1963, p. 185; italics in the orig- 
inal]. 

“Swimming” or "pursuit" movements can be sim- 

ilarly produced in perception. 

These results seem to indicate that two kinds of 
causality are indeed part of our experience: one, the 
mechanical causality of physical objects, and the 
other, the spontaneous activity of live beings; and 
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i istincti independently of 
cept this distinction i 

Diether = the immediacy of these impres- 
Se not. A fuller exploration of the charac- 
pions! a f the second class was made inan experi- 
Bee ty Helder and Simmel at Smith College in 
men 
1944. 


Example 8-2 Perception of causality (Heider & 
xamı 
Simmel, 1944) 


s ider, with a colleague, Marianne 
‚In this ge examine experimentally what 
Simmel, ass behavior.” This term desig- 
they calle kinds of actions experienced by sub- 
nates — from inanimate stimuli moving in a 
jects as ari for example, the ‘‘caterpillar’’ move- 
certain in Michotte’s experiments. 
ponis etn consisted of asking subjects to de- 
The a events in short motion-picture sequence 
scribe two triangles, T and t, and a disk, or 
depicting oving around, into, and out of a partly 
cirele o, m ace. The components of the situation 
enclosed “te Figure 8-3. The action was divided 
oe piace scenes. Two examples are as follows: 
in 


T chases c within the house; £ moves along the 
1. outside of the house toward the door. 


2. t opens the door, c moves out of the house, and 
i t and c close the door. 


These verbal descriptions are, of course, not 
ade available to subjects. All they saw was the 
m tual film. They were given different instructions 
A two experiments. In the first, they were required 
simply to write down what happened in the picture, 
and in the second they were asked to answer a 
short questionnaire consisting of ten questions 
framed in frankly anthropomorphic terms. For ex- 
ample, question 4 asked, ‘Why did the two triangles 
fight?” 
In experiment 1, only one out of thirty-four sub- 
jects answered in purely geometric terms. All the 
others gave descriptions in terms of animate 


beings. 
„One began as follows: 


“A man has planned to meet 
a girl, and the girl comes along with another man. 
The first man tells the second to go; the second 
tells the first, and he shakes his head.” 
continued in the same vein. 


In experiment 2, the same kinds of results were 
obtained. Subjects had no difficulty in ascribing 
personality characteristics to any of the figures. 


The story 
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aż 


ec 


FIG. 8-3 The components of the animated Cara 
used by Heider and Simmel to study the perception 
causality. (Heider & Simmel, 1944) 


Thus T was described by thirty-five out of thirty-SIX 
subjects as very aggressive, warlike, pugnacious, 
angry, and a bully. Other queries elicited simila 
categories of answers. s 
Heider and Simmel, after analyzing their res 
concluded that under conditions in which there er 
attribution of movement origin to objects ei š 
occurred the experience of animated, emotional of 
havior. Depending on the quality and sequence 
their movements, stimuli were seen as being ang" 
Sorrowful, blameworthy, frightened, or happy- 


Taken together, the studies we have discussed 
indicate that the problem of person perception , 
amenable to empirical analysis. They suge et 
also that we do respond immediately, or at lean 
very quickly, to the “look” of things or of Pene 
and do so in terms of special categories- c 
might say that we are “cognitively tuned” IN = 
a way that we can usually tell something about aa 
other’s feelings and emotional states without h 
much error. Furthermore, it may also be true tM, 
much effort and learning is required to MEU u. 
ourselves from others. Children are so highly ad 
Pressive that their Personality moods are easily Pi 
by most adults. This often leads to difficulties W e 
parents. A child who is told to stop doing we 
thing undesirable may display his defiane—o"", 
unintentionally—by little gestures and expres ot 
movements that are very clear. However, for 
Parents these are hard to label verbally and, !N 2 
case, are not so bad in themselves. : 
may consequently find himself feeling quite 2” 
without a clearly localizable target for his ae 
This simple example perhaps typifies the en 
and complexity of the Problem of person percept 


One authority, Renato Tagiuri of Harvard University, 
Says in reference to it: 


Do we not all “know” enough about this? Is not 
Our relatively smooth interaction with others witness 
to this? To those who feel this way, we can give 
only a general reaction.... [It] is quite clear that 
insufficient attention has been given in theories—if 
we may call them such—of person perception to 
the broad and allegedly ‘well-known facts” of inter- 
Personal behavior [Tagiuri, in Tagiuri & Petrullo, 
1958]. 


There is no doubt that Tagiuri is right. The phe- 
nomenon of person perception may not, at first, 
Seem to offer any problem, but closer analysis will 
reveal many. Let us look at one of these in par- 
ticular, 

There probably exists a good deal of variation 
between individuals in their manner of experiencing 
other people. Some persons are very sensitive to 
nuances of behavior and expression; others are 
quite insensitive. The simple hypothesis that indi- 
vidual differences exist in respect to person percep- 
tion is certainly a sensible one that is capable of 
being explored experimentally. Once we think about 
how this can be done, a number of other problems 
'mmediately arise. How, in fact, do we measure the 
ability to perceive other people correctly? How can 
we know what is, in fact, a ‘‘correct”’ perception as 
Opposed to an “incorrect” one? Is it one unitary 
ability, or is it multiple and complex, varying greatly 
with circumstances and stimulus persons? Is it 
Something largely inborn, or is it mostly learned? 
If it is learned, how does this learning occur? What 
Part does maturation play? Has person perception 
Something to do with liking and disliking? For ex- 
ample, do people who are better at it form favorable 
Or unfavorable opinions about acquaintances more 
readily than those who are poor at it? These are 

ut a few of the many questions we can ask about 
he general problem, and the answers to them are 
not immediately obvious. 

In order to illustrate the active line of research 
that has been going on in this area over the last 
fifteen or twenty years, we will examine two research 
Oci. One of these is concerned with the constancy 
and the other with the variation in perception of 
Persons, Assuming that all of us are basically able 
to interact with others, except perhaps those who 
ae Seriously mentally ill, can we say (1) that all 


social situations or stimuli are equally easily in- 
terpreted or (2) that with a constant situation there 
exists variation between perceivers in their ability 
to experience it correctly or veridically? Let us look 
at the first possibility. 

Much of our communication with others is based 
on our perception of their actions or movements— 
what they do, how they look and speak, rather than 
the meanings they attempt to convey through words. 
As Heider (1944) points out, for example, the 
French philosopher Sartre has made much of the 
power of "the look.’’ Someone else looking or 
staring at us will produce feelings of tension, con- 
straint, or discomfort that were previously absent. 
“Staring down the other person" is a favorite game 
of childhood and certainly is a form of behavior by 
no means absent in the interactions of adults. Like- 
wise, intonations of speech, use of certain gram- 
matical forms, ‘significant pauses," and emotional 
expression all serve as a background against which 
we assess the meanings of verbal communication. 
The simple phrase “I love you’ can be used to 
convey a dozen different ideas, depending on the 
surrounding context and the manner in which it is 


uttered. Consider simply the matter of emphasis. 
“I love you” means "I" as distinct from other peo- 
ple. “I love you" means “you” as against other 
people. "I love you” means ‘‘love'’ as against in- 


difference or hate. Spoken in a crescendo, the 
phrase would signify desperation or climax; said in 
a diminuendo, it would carry a note of despair. 
Many other variations are possible in addition to 
these. It is fair to say, in fact, that the phrase 
is made socially significant only by reason of the 
emotional overtones it possesses. Stripped of 
these, it would convey very little. 

It is, therefore, of some importance to find out, 
at as basic a level as possible, the accuracy with 
which people can respond to the behavior of others 
—-particularly their emotional expressions. A good 
deal of work has been done on this topic; some 
examples follow. 


Example 8-3 Jnterpretation of emotional expres- 
sions (Feleky, 1924) 


A. M. Feleky obtained from 100 untrained ob- 
servers their judgments of what emotion was being 
displayed in each of eighty-six photographic poses 
by a professional actress. The first impression 
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hat judgments of emotion 
given by the ase gg ei of the 
are highly Se TTE being displayed revealed that 
names of the are no more than synonyms. For ex- 
many of Ber amazement, astonishment, wonder, 
ample, nn all treated as separate categories, so 
and awe ae e “surprise” as “amazement” was 
that to Ju A This defect was remedied in 
counted as “a reanalysis of Feleky’s data by Robert 
a subseque f Columbia. His results are shown in 
Woodworth © The use of more inclusive categories 
Figure aoe that judgments of emotional expres- 
reveals : z a whole, quite accurate. In fact, the 
has between pose and judgment turns out to 
co. ae PES te ORs 
be very ou aioe to this conclusion. The 
alle which emotions are expressed does vary 
annern | with the culture, in respect to both 
a good = degree of expressivity, and form. For 
en the Oriental commonly is regarded as be- 
ni “inscrutable” than the Westerner—a view 
ing more s to have some basis in fact, according to 
that cacao Otto Klineberg (1940). This is 
mean essarily because of any anatomical differ- 
not a facial musculature—though there is some 
ences olann for this—but more likely because 
el dictates against free expression of feel- 
o 
mice in, we find quite wide differences in the form 
poe may take in different cultural groups, 
an Italian and Jewish immigrants in New York 
eas “talk with their hands” a great deal, but they 
do so quite differently, according to Efron and Foley 
(1947), two psychologists interested in ethnic dif- 
ferences. They found, for example, that the ges- 
tures of the Italians were more symmetrical and 
more expansive than those of the Je 
Again, it may well be true that the gest 
groups can be reliably interpreted, different though 
they are, by any observer, Underneath the varia- 
tions in form and intensity, there do appear con- 
stancies, and it is these that constitute the basic 
stuff of our experience of social reality. When they 
are in sorrow or in pain, human beings weep, and 
when they are happy, 


they smile and laugh; society 
regulates only the manner in which they do so. 


wish group. 
ures of both 


The above experimental example, then, suggests 
that there do exist in our behavior certain dimen- 
sions to which other persons are immediately tuned 
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in, in the sense that they do not have to make > 
inference or deduction but at once grasp the en 
meaning of the behavior. The data also agi 
though they do not prove, that some individuals may 


; i e 
be better at this than others. This pertains to th 
second problem area. 


B reception 
Example 8-4 Sex differences in social perception 
(Sarbin, 1954) 


In Section II we discussed briefly the Pr 
view that women had relatively underdevelopet 
Superegos in contrast to men and could be bate? 
sidered, for this reason, to be less well socialize i 
As we pointed out in this chapter, "socialized u 
mean several different things, two of which age 
us here: it may mean institutionalized—and be i 
the meaning Freud uses—or it may mean un 
perceptive. Evidence obtained by P. L. a: 
and T. Sarbin at the University of California = 
gests that women may be superior to men in resp 
to this second definition. ub- 

In Sullivan's experiment, male and female br rty 
jects were asked simply to sort, or categorize, i 
Pictures of men into groups. The pictures Nees 
according to a number of dimensions, for apace 
mood being expressed, type of clothing, featu en 
Analysis of the groupings made showed that won its 
tended to Group predominantly in terms of an” 
or emotional expressions, for example, ‘'moO de- 
"quizzical,” whereas men tended to use purely iit 
Scriptive categories, for example, ‘well dress 
“executive type." sion: 

Sarbin's experiment supported this eee 
He used a somewhat different technique. je to 
of judging photographs, his subjects were ia eir 
free-associate to persons who simply rose tO They 
feet in a classroom and stood for 10 seconds. to 
wrote down the first three words that "Cam os 
mind” on viewing the stimulus persons. Respo” re- 
were later grouped into two classes—those le 
senting inferences about personality, for exam e 


er 
“shy,” “cold,” “aggressive,” and those that gin” 
simply descriptive, such as “student,” "tall k 
“gray suit.” 


r 
Again, it was found that women Pi, 
ferred, significantly more than men, to use t 


' onality 
ferential words designating perceived pers 
traits. 


rse@ 
Now these two experiments do not, of coy so 
prove that women are actually better tuned IN 
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FIG. 8-4 Accuracy of judgment of facial emotional expressions. (Woodworth, 1940) 


cially than men are, but they do suggest that women 
tend to be more prone to view the animate world in 
@ manner conducive to social interaction in the 
Sense in which we are using it here. Men, on the 
other hand, are apparently geared toward using 
Simple indicators which society has designated to 
Order social behavior and social roles. Clothing is 
Such an indicator, We treat a doorman differently 
rom a bellboy and a policeman differently from 
Oth of these. 
a third study, presented in Example 8-5, in- 
ab ves an examination of both the questions raised 
Nites If person perception tends to be fairly 
Curate on the average and if individuals differ in 
ss ability in person perception, we can ask 
is ether we are dealing with a general trait—that 
ar @ skill which, in a particular person, maintains 
ci Stable level across different situations. Popular 
Pinion would probably favor the view that it is a 
8eneral trait. Administrators are especially inclined 
think that they are able in general to assess 
nee accurately. They implicitly regard this 
ility as one that is relatively independent of the 


Specific person or type of person being judged and 
the sort of judgment being made. The following 
example describes a study that attempts to examine 
this problem. 


Example 8-5 Accuracy of interpersonal perception 
—a general trait? (Cline & Richard, 1960) 


Faced with contradictions in previous research on 
this problem, V. B. Cline and J. M. Richard, Jr., at 
the University of Utah attempted a fresh attack 
on it. They filmed interviews of persons recruited 
from various places in Salt Lake City—a super- 
market, a theater lobby, and a university laboratory. 
The interviewer, a member of the university theater 
staff, attempted to probe the following areas: (1) 
personal values, (2) personality strengths and weak- 
nesses, (3) reaction to the interview, (4) hobbies 
and activities, (5) self-concept. Of all the films 
made, ten were finally selected on the basis of 
various criteria. The ten persons involved were 
later given a battery of nine personality tests, and 
each person was also rated by five close associates 
on a fifty-item trait-rating scale. 
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to fifty men and 
films were shown 

Next, e school students, who were asked t 
pa AA judging instruments. These included: 
Iil O 


Postdiction behavior. For example, when Mr. M 
A . 
gets angry, he usually: 
Ends up cursing obscenely. 

3 ts so upset he has to walk out or leave. 

qa ds to keep it to himself and hides his feelings. 

; n . . 

el rating: Twenty-five traits were involved, each 
2. Trai : 

i le. 

n a 6-point sca f l i i 

F inion prediction: Twenty items which the: Inter 
> uae had already answered, for example, I fall 

len rather easily.’ The judge is asked to 

a = as he thinks the interviewee did. 

ee completion: One hundred items such as 
f “When I make a mistake, I: 

a. Am embarrassed. 

b. Laugh it off. 

c. Don't give a damn. 

i in judges try to guess the interviewees’ answers, 
ai à l 

Ag jective checklist: The judge is asked to check 
5. Ad Ih of a pair of adjectives (twenty pairs in all) 

en A has marked as being descriptive of 

an 

himself. 


experiment were as follows: 
an = i be true that persons who are 

WaN in respect to one dimension of personality 
gl dging instrument) tend to be accurate on the 
Wis, N Significant relations between the five 
“een were found. This fact indicates that in- 
re sensitivity tends to be general across 
diferent aspects of personality. 

Second, the data showed that accuracy was gen- 
eral across persons being judged. Judges ac- 
curate at judging person A tended to be accurate 
at judging other persons also. The relation be- 
tween accuracy of judgment for five of the films as 
against that shown for the other five w. 
P= 71y. 

Third, there appear to be two factors that make 
up interpersonal perceptiveness: One of these is 
what has been called stereotype accuracy, 


sitivity to the generalized other. It refers ess 
to the ability of a jud 


as also high 


or sen- 
entially 
ge to determine how deviant 
an individual is, in respect to his general person- 
ality, from the average man. Some People can 
apparently spot an "oddball" quite readily; others 


cannot. The other component is designated as 
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a aay 
differential accuracy, or interpersonal BER 
This refers to a judge's ability to assess actual Pit 
sonality differences between any two people wit K 
reference to an average person. Thus a person m 
perceive people not simply according to their deg 6 
of conformity to some general norm but as uniq 
individuals, each different from the other. m 

The results obtained by Cline and Richard = 
most interesting and suggest a number of ot it 
studies that could be carried out. For ampla 7 
would be good to know something about the Pa 
sonality of people who use predominantly one lara 
ing component as against the other. The con cay 
sions of Sullivan and Sarbin suggest that a Be; 
difference might also appear, men favoring eA 
type accuracy and women favoring differential 
curacy. Again, if interpersonal sensitivity =n 
general trait, as they seem to show, how far logy 
it be trained? Most Programs in clinical pee 
Or clinical psychiatry hold to an implicit faith sto 
it can. However, we have little solid evidence ê 


l 
whether this is so or not. It would be usefu 
find out. 


z r- 

We have now analyzed the nature of social Ca 
ception and have suggested how its properties mor 
to explain why and how man is sociable, The $ ate 
ration we make in an experience between gees 
and inanimate objects serves to define ine ty. 
ence between physical reality and social re uire 
The characteristics of social reality, in turn, eu 
us to formulate special sets of rules in ord elate 
comprehend it properly. Some of these rules f‘ uc 
to ethical behavior and entail our perception of ae 4 
behavioral categories as responsibility, blame, a 
worthiness, and duty; others relate to behavior ive 
has to do with what we call personality and ee 
our perception of traits, for example, impulsiven 
dominance, Submissiveness, compliance. or 

By itself, any Perception we have of object" o 
of people is free of possible associated Kay 
beliefs. Thus we can look at a cow grazing or 
field and see it simply as that and nothing ™ ain 
However, this Same percept may give rise, in Ce 
people, to particular memories——for example: 
early childhood days on a farm. That is to N m 
them the cow has also some associated ideas £ 
values. Likewise, we may perceive another His 
son's behavior to be impulsive, and, on top of 


r 


we may react negatively to it if we have the belief 
that impulsive behavior is inappropriate in a cer- 
tain context, for example, a work situation. Again, 
we have added something to the bare percept. 
Such additions are very common indeed. In fact, 
in our everyday lives, it is more usual than not for 
us to have feelings and beliefs about the different 
Parts of the world we perceive. Consequently, psy- 
Chologists have found it necessary to define a cate- 
gory of experience more complex than that encom- 
Passed by the term "percept." This category has 
been called attitude. 


ATTITUDES AND COGNITIVE ORGANIZATION 


Nature of Attitudes 
We have treated perception, or the direct experi- 
ence we have of other human beings, as the basic 
Process which allows people to be social and to 
Communicate with each other according to a com- 
Mon set of primitive rules. Though it has been the 
Position of Gestalt psychology that the way in which 
Perception works is not acquired, we do not neces- 
Sarily have to accept this view. It is possible that 
all human beings learn social perception by inter- 
acting with their environment in early life but that 
se aspects of environment that are relevant to 
Such learning are so fundamental and universal that 
all individuals. come to learn essentially the same 
Modes of social experience. If such is the case, we 
Would expect that only very drastic alterations in 
arly experience would be capable of producing 
truly deviant social behavior. Harlow's monkeys 
raised with surrogate mothers appear to constitute 
a good example of this (see Chapter 7), as do also 
Uman infants who have been given inadequate 
amounts of mothering. However, these are unusual 
Occurrences, The basic requirements are not great, 
and, Provided these are present in the environment 
oth he young organism, the ability to socialize with 
ers will inevitably appear. 
th S we noted in the previous section, however, 
ere Is still some variation between individuals in 
elr ability to make social judgments. Some of 
__'S has to do with direct social experience. That 
'S, one person may be simply better attuned to 
Social reality and be more sensitive to the fine 
nuances of behavior and action. Most of the varia- 
lon, however, is probably to be found at the more 
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complex level of attitude. This involves, as we 
indicated, factors such as values and ethical stand- 
ards, affective states, and general cognitive struc- 
ture. These are acquired by training and hence are 
relative to the culture in which the person is raised. 
We thus come to have dispositions to view the world 
in certain ways that go a long way beyond the basic 
percept. 

Let us suppose we are watching a ten-year-old 
boy running down the street. Close behind him is 
a grown man also running. At its simplest level, 
depending on how certain physical relations be- 
tween the two appear in our perception, the situa- 
tion offers several possibilities of interpretation. 
First, the man may be chasing the boy—that is, 
following him with an intent to catch him. Second, 
the two may be racing, the man having previously 
given the boy a handicap. Third, the two may be 
playing follow-the-leader with the boy as leäker. 
And, finally, the two may not be interacting so- 
cially at all: the boy may be running simply be- 
cause he enjoys running, the man because he is 
afraid he will miss a bus at a stop down the street. 

We make a decision from these alternatives on the 
basis of whether the two persons appear to be en- 
trained to each other and on the basis of the out- 
come of the action. Thus if the boy slows down 
and the man then does the same, we may conclude 
we are seeing a game of follow-the-leader. A chase, 
on the other hand, should involve attempts to elude 
on the part of the pursued and attempts at capture 
on the part of the pursuer. A race may be indi- 
cated if the impression of effort is given without the 
impression of pursuit. Finally, coincidence is es- 
tablished if any kind of entrainment is seen to be at 
a minimum, for example, if the boy suddenly stops 
or turns, and the man continues running. 

These simple components of the situation will 
usually be sufficient to evoke in us some feelings, 
such as wonder, amusement, concern, or excite- 
ment. In real life, however, our experience is more 
complex. Thus if the boy happens to be our son 
or brother and the man behind him is dressed in 
the uniform of a policeman, we will undoubtedly run 
a wider gamut of emotions and cognitions—sur- 
prise, worry, annoyance at the boy for what he must 
have done, indignation at the policeman for chasing 
a small boy, and nagging fears about possible law- 


suits. These feelings will be compounded out of 
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: ial interaction going on and the 
mie eg act to assign to “rela: 
values we licemen,” the “law,” and the ‘act of 
tives, ne are ‘good, but “crime” is bad. 
ee olicemen are “good,” but raen (including 
Likewise, P ho chase our relatives-are ' bad. The 
policemen) “ hly complex and conflicting situation 
result is or ed beliefs and values we impose on 
arising O nents of our perception. P 
the compo example suggests that attitudes are 
The above to believe, feel, and act in certain 
gisposiions objects in the world. Any attitude 
ways -. se three components—the cognitive, 
thus has the and the behavioral. Thus we know 
the nn persons wearing a certain kind of 
or believe employed by the state to uphold the 
uniform ge them we may feel fear, respect, devo- 
law. an a or perhaps a mixture of all these, 
tion, or ha 4 our background. Finally, we may be 
depending © obey policemen when they tell us to 
disposed re or to watch carefully for them when 
ae ee or to avoid them if we have com- 
we ar 1 
media ig sind from the above definition that these 
We ales have a number of properties. First, 
gg a a valence sign; that is, they may be 
Be e ah negative toward their object. Second, 
positive relatively enduring, so that the sight of a 
Eu Lats elicits in us habitual reaction. We are 
ae with the difficulty of trying to grasp the 
niot = of ‘‘policeman” over and over again every 
aeg see one. In this sense, attitudes are short- 
rom that enable us to live more easily in a com- 
ae world. Like any shortcut, however, they can 
Sametimes get us into trouble. Prejudices, for ex- 
ample, are shortcuts to understanding rather diffi- 
cult social problems. The existence, in a country, 
of a minority group inevitably raises such problems, 
and it is an easy shortcut solution to deport sym- 
bolically all its members, attributin 


& to them plainly 
undesirable traits. 


The task of changing such 
prejudiced attitudes is difficult in Proportion to the 
amount of endurance such attitudes have. 

A third property of attitudes—one perhaps im- 
plied by what we have already said—is degree of 
intensity. They can be held strongly or weakly, be 
highly resistant to alteration or readily changeable. 
Fourth, they may vary in respect to salience. A 
salient attitude is one that permeates the way we 
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approach the world. For example, an eee 
attitude may be so salient in a person as to co 6 
his whole life style. He is always obsequious z 
supervisors, harsh to inferiors, and Be 
with equals; he views society as a hierarchy d 
which those at the top must constantly BURT 
against displacement by those immediately one 
them and these, in turn, must always be are ea 
Push aside those higher up. Presumably, ii A 
salient attitudes are always held strongly. 2 k 
ever, nonsalient attitudes can be intense oe W 
thus a person may have a deep dislike of Pekinge et 
dogs, but this will probably not appreciably ae 
his way of life. On the other hand, some en 
about a little-known ethnic group, say, Eskimo 
may be neither strong nor salient. wie not 
It should be noted that the word “attitude” is aa 
a new one invented by psychologists. It is a a 
old one that occurs in many languages, perhaps ie 
cisely because it does refer to something very to 
damental—namely, the orientation of a por aye 
his physical and social world. Psychologists h 
recognized the usefulness and importance st the 
concept and then attempted to analyze carefully 
meanings implicit in it. | wed 
We have introduced it as if it historically fol size 
Work on person perception. It must be emphas t 
that this sequence has a logical basis only an 
a historical one. The concept of attitude ws a5 
veloped earlier and quite independently, and "ame 
only later that the two currents of research per 
together. Whereas work on perception both 9 ophy 
Sons and of objects is rooted in German philos 5 


“ade 4 
and psychology, interest in, and use of, attitud aly 
a unit of analysis in social psychology arose 43 
in the United 


States. Gordon Allport (1954, P' 
Says of it: 


This concept is probably the most distinctive 
indispensable concept in contemporary AM 

social psychology, No other term appears ature 
frequently in experimental and theoretical lite" nas 


Its popularity is not difficult to explain. gt the 
come into favor, fir 


Property of an S 

and therefore serves admirably the purPO? nich 
eclectic writers, Furthermore, it is a conceP iv I 
me the controversy concerning the > a 


and 
ica" 
nore 


both the instinct theory and environmentalism. The 
term likewise is elastic enough to apply either to 
the dispositions of single, isolated individuals or to 
broad patterns of culture (common attitudes). Psy- 
chologists and sociologists therefore find in it a 
meeting point for discussion and research. This 
useful, one might say peaceful, concept has been 
so widely adapted that it has virtually established 
itself as the keystone in the edifice of American 
Social psychology. 


The attributes of attitude we have listed above 
may be summarized as follows: 


Components Properties 
Cognitive Valence (positive or negative) 
Affective Endurance 
Behavioral Intensity 
Salience 


Having set up such a definition, we may then 
Proceed to translate it into concrete terms and sub- 
Sequently to study it experimentally. A great deal 
of work has been done along these lines, and we 
Can look at only a small sample. Making a concept 
Concrete has to do first with measuring it. 


Attitude Measurement 

In the late 1920s a large amount of work was 
initiated, especially by L. L. Thurstone at the Uni- 
versity of Chicago, on the problem of developing 
Opinion and attitude scales. Such research has had 
Many immediately useful applications. Particularly 
In times of national emergency, it may become im- 
Perative to assess the temper of different segments 
Of the population in respect to many vital issues. 
Examples might be attitudes toward black platoons 
In white companies, attitudes toward conscientious 
objectors, attitudes toward rationing, Or attitudes 
toward policies of leaders, such as use of nuclear 
devices, conscription, or social welfare. The vast 
Increase in the use of communications has allowed 
information to be massively channeled from leaders 
to the people. Obviously, leaders themselves have 
an equal need to know something about the effects 
their Messages have. Attitude and opinion scales 
are devices that readily supply this need for feed- 
ack, 

The purpose of attitude scales, of which they are 
Severaj types, is to allow statements to be made 
about how strongly an attitude is held by an indi- 
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vidual or by whole groups as compared to another 
individual or whole group. With highly refined sta- 
tistical methods, it becomes possible to say, for 
example, that Jones has a positive attitude to re- 
ligion that is twice as strong as that of Smith. Usu- 
ally, however, we must be content to speak in terms 
of rank order or percentages. Thus we might state 
only that Jones’ attitude is more negative than 90 
percent of the group which is being measured—a 
far less precise but still useful piece of information. 
To illustrate the general method by which attitudes 
are scaled, let us look at Example 8—6. 


Example 8-6 Attitude scaling (Thurstone, 1929) 


In 1929 and during the early 1930s, Thurstone 
and some collaborators at the University of Chicago 
undertook to develop formal attitude scales that 
could be applied to almost any group or concept— 
for example, Negroes, war, pacifism, capital punish- 
ment, evolution, and many others. The essential 
steps in their procedure were as follows: (1) the 
collection of a large number of items, or statements, 
about the object, ranging from very positive to very 
negative; (2) the judgment by a group of experts 
as to the relative positivity or negativity of each item 
on a scale from 1 to 11, called the method of 
equal-appearing intervals; (3) the rejection of items 
for which there was little agreement between judges 
and the selection of those for which there was good 
agreement in respect to scale position; (4) assign- 
ment of a scale value to each acceptable item, this 
being the median of values assigned to it by all 
judges. Items are also chosen so that they are dis- 
tributed fairly evenly along the entire scale from one 
pole to the other. 

The following items—a few from the scale devel- 
oped by Thurstone and Chave (1929) to measure 
attitude toward the Church—represent the end re- 
sult of the above procedures: 


Item Scale value 
Se 


I believe the Church is the greatest 


institution in America today. 0.2 
| enjoy my Church because there 

is a spirit of friendliness there. 3.3 
| believe the Church is losing 

ground as education advances. 7.4 
| think the Church is a parasite 

on society. 11.0 
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indivi taking the test is asked simply to 
oe Eee with which he agrees. His 
check | computed as the average of the values 
score is lao checked. For example, if he checked 
of all items d second of the four listed above, he 
the first ne a score of 1.75. This would indicate 
would oe ositive attitude toward the Church. 
a strongly ne such scales seem to work very 
On Ley > highly reliable results. They do seem 
weil an cn basic attitude they are set up to mea- 
to probe is to say, they are valid—and also they 
So ahve the same results when a group of in- 
fend pita iven a retest—that is, they are reliable. 
dividuals is u number of other ways of measuring 
> oer the Thurstone method of equal- 
ee Ne napa Ts 
appearing equires the subject to express his degree 
pane Em or disagreement with each item on a 
pi mn. from strong agreement to strong dis- 
5-point The propositions that make up the test 
a chosen so as to represent rather 
ne ositions, since a neutral item will probably 
er either strong agreement or disagreement. 
not Se scale can be made up for any attitude object. 
‘ee a method, one that antedates those of both 
TAR ail and Likert, is the Social Distance Scale 
ised by Bogardus (1925) to measure mainly 
see attitudes. This uses the simple expedient 
Se aida the subject how closely he would be will- 
° affiliate with the group under consideration. 
ee “distances” are used, ranging from “close kin- 
Sn by marriage” to “citizenship in my country,” 
At the time the scale was first constructed, Bo- 
gardus found suprisingly that out of a large popula- 
tion of native-born white Americans, only 54 percent 
were willing to admit Jewish people to citizenship 
and only 57 percent were willing to admit Negroes 
to citizenship. A more recent retest showed happily 


that such negative attitudes are not nearly so com- 
mon as they used to be. 


Before leaving the topic of attitude measurement, 
we should strike a cautionary note. The scales de- 
scribed above seem very simple, but this is decep- 
tive. The greatest care goes into their construction. 
Often thousands of items are given to thousands of 
people representing as wide a sample of the total 
population as possible before the final scale is ready 
to be used. Many statistical analyses are carried 
out to give greater precision and sensitivity, instruc- 
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tions are made up and examined carefully for nal 
biguities, and sometimes several trial runs are ma ‘ 
on large Preliminary samples of subjects. nn 
quently, the attitude scales we often see in popula 
magazines should be viewed with skepticism. They 
usually have no known validity or reliability and are 
consequently largely meaningless. 


Relations between Components in 
Measured Attitudes ral 
We indicated above that attitudes have re 
components, these being the cognitive, the et 
or emotional, and the behavioral. The kinds st 
scales we have just described may assess the me 
two components, but they certainly do not wall 
the third. Thus, the fact that we may establish ay 
liably that an individual dislikes pacifism et, 
does not necessarily mean that his overt er 
will reflect this attitude. For example, he may nz 
discredit pacifism to his friends and acquaintance” 
What we feel and think and what we actually © 


in 
are often quite different. This fact is illustrated 
Example 8-7, 


jio" 
Example 8-7 Verbal attitudes and overt behat 
(Kutner, Wilkins, & Yarrow, 1952) 


ine 
Kutner, Wilkins, and Yarrow set out to eee 
the extent to which verbally expressed attitudes sy. 
ward Negroes would spill over into overt heh” ie, 
They did not use a conventional attitude oie ' 
thougn this might also have been feasible. Inst® 
they obtained the simple assent or dissent ‘tory 
group of restaurant managers to a discrimina! j, 
practice. Specifically, their procedure was a ak 
lows: three young women, two white and one b om 
entered eleven restaurants in a fashionable ae 
munity and asked for a table. In none of these "en 
they refused. Two weeks after each visit, they rest” 
to the manager of each restaurant a letter req" in 
ing a reservation for a “social affair,” expla ack 
that the party would have both white and P 
guests. Seventeen days later a telephone call on 
made to each asking the same thing. Finally, “or 
day later, a control call was made asking simply, 3 
a reservation for a group without mention of er 
The results were interesting. Letters tended en 
formly to be ignored, except in a few cases pee 
they were sent later as a result of the teleprt r 
call. The telephone calls themselves evoked rê aid 
ambiguous responses. Most of the managers ® 


they had not received the letter and expressed a 
distinct reluctance to accept a reservation for a 
mixed party, in spite of the fact that they had pre- 
viously done so. In almost all cases, they made a 
reservation immediately in response to the control 
call. 

These results suggest that a discriminatory atti- 
tude is a highly complex structure and that its cog- 
nitive components may not necessarily be reflected 
in a behavioral component. In the case discussed, 
this is presumably because such behavior would 
conflict with other strongly held attitudes, for ex- 
ample, a negative attitude toward making a scene in 
One's business establishment and possibly hurting 
one's public image. The potential conflict this 
would cause was strong enough to force acceptance 
of the lesser conflict caused by behaving positively 
(acceptance of reservations) to objects of a negative 
attitude (Negroes). 


Relation of Attitude Properties 

Another set of relationships worth examining is 
that between attitude properties. Let us look at the 
relationship between how extreme an attitude is and 
the intensity with which it is held. We have already 
Suggested that there must be a relationship between 
Salience of attitude and its intensity. Now we are 
asking whether, for any attitude of given salience, 
assent given by a person to the more extreme prop- 
ösitions about the attitude object implies a greater 
intensity of commitment. For example, individual 

might say yes to the statement "All Communists 
Or Communist sympathizers should be run out of the 
Country.” Individual B might agree only to the neu- 
tral statement ‘Communists and Communist sym- 
Pathizers represent merely another political group 
and should be treated accordingly.” Can we pre- 
dict that the assent given by individual A has more 
intensity than the assent given by individual B? It 
'S difficult to supply any general answer to this 
Question; in fact, a general answer may be impos- 
Sible, in the sense that every case may be a little 
different. However, the following example illus- 
trates how the problem can be attacked: 


Example 8-8 Extremeness of attitudes and their 


intensity (Suchman, 1950) 


The question we have posed above was examined 
mpirically by the following procedure: Army per- 
Sonnel were asked first to respond to a number of 
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` different results. 


statements concerning various issues, for example, 
the Women's Army Corps, satisfaction with their job 
in the Army, and a number of others. Following — 
this, they were asked to state on a four-point scale, 
from very strong to not at all strong, the intensity, 
or strength, of each of the responses they had 
given. Results for one of the attitude objects are 
shown in Figure 8-5. The relation is obviously not ` 
a simple one. In Figure 8-5a, up to a point on the 
favorability scale, the less negative the attitude, the 
less intensely it is held. Note that this point is 
fairly high on the favorability scale. Here the in- 
tensity is at its lowest. With more favorable atti- 
tudes, the function inflects and becomes strongly 
intense again. This interesting result presumably 
means that servicemen, for the most part, found it 
difficult to feel neutral about the Women's Army 
Corps. In addition, it is a curious fact that those 
who felt quite positive were more intensely com- 
mitted to this position than those who felt strongly 
positive, and these, in turn, were less committed 
than those who felt extremely positive. One might 
have expected the curve to inflect at the middle 
point of the favorability curve, but it does not. 

Other curves drawn for other object attitudes gave 
Attitudes to do with job satisfac- 
tion, for example, were strongly held only by those 
having highly negative or highly positive views (Fig- 
ure 8-5b). All those in between tended not to feel 
strongly about their jobs. 


The two examples above will serve to illustrate the 
manner in which we can study the relationships be- 
tween the different components and properties of 
attitudes. They also indicate that these relation- 
ships are liable to be very complex and often highly 
particular to a single situation. Thus highly nega- 
tive cognitive and affective components need not 
result in highly negative behavior. Nor is there 
always a uniform relation between extremeness of a 
position and intensity with which such a position is 
held. If there are general rules covering these re- 
lationships, they are as yet undiscovered. 

Apropos of this last point, the examples we have 
given suggest a principle of some universality that 
may underlie the particular structure that an atti- 
tude may have in an individual. This is the prin- 
ciple of balance to which we have already referred 
several times. Attitudes can be considered to be 
systems made up of parts, or elements, each of 
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FIG. 8-5 Intensity of (a) attitude toward the Women’s Army Corps as 
related to favorability; (b) attitude toward job. (Suchman, 1950) 


which has a certain valence and intensity. It is 
obvious that circumstances may force situations in 
which conflicts or imbalances between different atti- 
tude structures arise. Such imbalances give rise ` 
to tension which in turn leads us to take steps to 
restore a balanced state. For example, our learning 
‘that an admired professor disliked a book we liked 
would cause in us a cognitive imbalance which we 
would have to try to resolve as best we could. We 
might revise our estimate of the Professor, or we 
might revise our estimate of the book, 
might conclude that perhaps the book w, 
good after all or decide that the profess 
as bright as we thought he was before. The analy- 
sis of attitude structure, or more broadly “cognitive 
structure,” and the modes by which balance in them 
is maintained has represented lively interest in 
social psychology. Let us look at it more closely. 


Thus, we 
as not so 
Or was not 


ATTITUDES, COGNITIVE STRU 


CTURE, 
AND BALANCE 
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have influenced and still influence a great many 


Psychologists in various fields. Gestalt psychology 


has made more explicit use of the same notions: 
Contrasts shar 


ply in this respect with the structural 
'sm of Wundt and others who were attempting ae 
Ply to analyze the mind into its simplest dimen 
sions—mental anatomy, as it were. Wertheim’ 
Koffka, and Köhler, on the other hand, regarded ET 
mind as being governed by a dynamic pairie e 
which regulated the relationships between its ae 
Each component in our experience of some Se? n 
of the world can be thought of as generating ir o 
sion. Other things being equal, the mind act$ te 
as to correct imbalances between these se 
Sources of tension, so that the total amount is d 
evenly as possible. 


idere 
Lewin's field theory consid? 
the phenomenal wor N. in 


ing OD 
Id of the person, including y n 
the Sons and the relations bet e 
m. These parts of the field may have a vale ve 
positive or negative, insofar as they are attra je 
he perceiver. To give a s 
: n&ry dog may see another larger ©. 
or a bone. Its phenomenal field thus cont?! 
ject with a high Positive valence—the vor 


and an associated object with a high negative val- 
ence—the other dog. One attracts, the other re- 
pels, and the final result is the oscillating, approach- 
avoidance behavior we would expect to see in this 
situation. Note also that the oscillation tends to be 
an uneven one, in the sense that the approaches 
are usually slow and cautious, and the retreats are 
sudden and sharp (cf. Miller, 1951). This may sug- 
gest additional properties accruing to objects having 
negative as opposed to positive valences. 

If we turn back to the contemporary scene in so- 
cial psychology, we can assign the responsibility for 
Putting the ideas of balance and conflict to work in 
the specific context of social psychology mainly to 
One man—Fritz Heider. It will be recalled that 
Heider specified as a basic dimension of social per- 
ception the ‘‘attribution of origin” to persons. Other 
Persons are experienced as acting on us and on our 
Shared environment, and we, in turn, are seen by 
them in the same way. Thus the simplest social 
Situation will consist of two persons sharing a com- 
mon environment, having certain dispositions to- 
ward this environment and toward each other, and 
each being aware of the other and the other's dis- 
Positions. Heider has represented such situations 
Using the following terms: “P,” a person or per- 
ceiver; “O,"" another person perceived by P; “X,” 
an object; and “R,” a positive or negative relation 
between O and X. The components O and X may 
be seen by P as being positive or negative also. 

his generates a number of different possibilities, 
Some of which will produce imbalance, some of 
Which will not. In the experience of P, the following 
eight possibilities exist, an odd number of minuses 
(i.e., 1 or 3) making for imbalance, an even number 


Making for balance: 
a E- sane 
oO R X 

to E P] 
2 = + = | Balanced 
3 = = + | 

The 4 N = >|] 

experience 

of p 5 F = = | 
6 - + + | Unbalanced 
a $ & = | 
TERI 


By way of example, number 4 represents the case 
Where someone we like dislikes something we dis- 
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like. Number 6, on the other hand, is a case of 
someone we dislike who likes something we also 
like. It is no strain for friends to dislike the same 
thing, but it is often very disturbing to us to find 
that an enemy has a pattern of values and wants 
similar to our own. 

The other six cases given above can readily be 
translated into common social situations. We will 
leave this to the reader and go on to discuss some 
of the explications that have been made of this 
basic model. In this respect, it has been astonish- 
ingly fruitful with theorizing and research. At least 
eight separate models dealing with attitude and 


cognitive organizations have come out of Heider's 


original formulation. Let us look at a few examples. 


Newcomb’s Model of Communicative Acts 

One of the earliest explications of the notion of 
imbalance was attempted by Theodore Newcomb 
(1953) at the University of Michigan. He starts 
with a unit he calls an A-B-X system, in which A 
and B stand for persons having some orientation or 
attitude toward each other and X stands for an 
object in the environment toward which each per- 
son also has an orientation. Orientations may be 
broadly positive or negative. The unit may be rep- 
resented as follows: 


As in Heider’s model, balance or imbalance of the 
system is given by the signs of the four relation- 
ships shown in the diagram. When there is im- 
balance and also some necessity or demand for 
coorientation, the persons of the system will take 
steps to bring about a more balanced situation. For 
example, if person A is positive about religion (X) 
and likes B while B, though he likes A, is negative 
about religion, then it is likely that one or both will 
initiate communication in an effort to restore sym- 
metry. We have this situation: 
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whether A or B is the initiator of com- 
oe will depend on the relative strengths 
of the demands for coorientations that are placed 
on each. A may not be at all disturbed by B's 
rejection of something he values, whereas B, for 
various reasons, may feel very upset by the asym- 
metry. If communication fails to alter the relevant 
signs in the system, other consequences may ensue. 
For example, A and B may decide they no longer 
like each other and break off relationships. Either 
may change his attitude toward X voluntarily with- 
out being persuaded to do so or else agree on a 
compromise, A by toning down his fondness for 
religion and B by permitting himself to see in it 
some virtues. Finally, there may occur, in either 
person, cognitive dissociation, that is, a refusal to 
admit that the other’s orientation to X has any 
relevance to their relationships. Presumably such 
a solution is not a very satisfactory one and will 
work up to a point. There is a limit on the ‘‘allow- 
ances" we can make to preserve a positive relation- 
ship with another person, though this limit may 
vary rather widely with different individuals. 
Newcomb’s model is a rather general one and has 
“ been more valuable in suggesting an orientation for 
future work rather than in generating very specific 
testable hypotheses. We will now look at two other 


models which have been productive of a good deal 
of empirical study. 


Festinger's Theory of Cognitive Dissonance 
Basically, Festinger's theory of “cognitive disso- 
nance" (Festinger, 1957) explores the outcomes of 


having components of experience that are in dis- 
agreement with each other. 


calls "cognitive elements.” 
attitudes, data of experience, Opinions, values, or 
expectations. For example, one element could be 
“Smoking is pleasurable to me.” Another, disso- 
nant with this one, could be “Much evidence in- 
dicates that smoking causes cancer." Formally 
speaking, these two elements are dissonant because 
the obverse of one element follows from the other. 
Thus expanding, the above elements, 


Smoking is pleasurable. 
Pleasure is good. 
Smoking is good. 


The components he 
These may be beliefs, 


But: Smoking causes cancer. 
Cancer is bad. 
Smoking is bad. 
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Dissonance between elements thus varies with the 
relevance of the elements to each other. This IS 
implicit in the definition of dissonance given above- 
Obviously, one proposition can imply the obverse of 
another only if the two are relevant to each other. 
However, it is well to state this fact quite explicitly- 
Also, dissonance varies in magnitude with the im- 
portance of the elements involved. The fact that a 
friend likes oysters, which | dislike, may create only 
very mild dissonance. If he insults my wife, u 
ever, the dissonance is likely to be a good dea 
greater. š 

Having defined cognitive element and dissonance 
and suggested two factors determining the aa 
tude of dissonance, we may examine Festinger” 
hypotheses about the outcomes of a dissonant S! 
uation. g 

In common with Heider and the Gestalt theorists. 
Festinger postulates that dissonance, or imbalanc® 
produces discomfort, which motivates the person 
experiencing it to seek its reduction. Three main 
ways of doing this are available: In the first plaa 
there may occur a change in a behavioral cogniti? 
element. Thus, in the example given above, t 
dissonance between smoking and health may k- 
alleviated most directly simply by giving up Sma 
ing. Doing this presumably reflects a commitm® fe 
to the cognitive element: “Smoking is not pleas 
able.” Though clearly very sensible, such a cOU'S 
of action may be a rather difficult one to follow. 

A second means of dissonance reduction İS i 
changing an environmental cognitive eleme” 
This is naturally only feasible when the person x 
Sufficient control over his environment. For “is 
ample, a person who drinks a good deal but i 
Worried about the bad effects of alcohol may an 
the company of nondrinkers and associate only W 
heavy drinkers. Such selection of an environme 


friendly to his habit will lessen the likelihood 
dissonance. 


A third wa 
inf 
ha 


y to reduce dissonance is to add mo 
ormation, that is, new cognitive elements: — or 
s the effect of increasing either the negativity o 
positivity of the object, thus reducing the dis® 
nance to the point where it is relatively slight- h 
Person who buys a house more expensive than ay 
can really afford experiences dissonance. He me 
reduce this by telling himself that an expen’! is 
house will impress his clients or his boss and oy 
will lead to an eventual increase in his income I®Y 


e 


or that his family life will be much easier in more 
Spacious quarters and this will, in turn, allow him to 
work more productively. It is important to note that 
the addition of such cognitive elements may itself 
lead to behavior that validates them. He may enter- 
tain more, be nicer to his wife, work during his eve- 
nings at home, and generally behave in ways that 
he would not have done had he not put himself 
into a dissonant situation. 

Using his model, Festinger and his colleagues, as 
well as others, have tested many interesting predic- 
tions. Following is an illustrative study that ex- 
amines some aspects of the point just discussed, 
namely, the behavioral and cognitive effects of mak- 
ing a decision. It is clear, first of all, that any 
decision, especially a so-called difficult one, will 
give rise to some dissonance. When we choose one 
of two attractive alternatives, we invariably feel 
Some regret at losing the nonchosen one. The 
bachelor who finally commits himself to marriage 
Will probably find that his new happiness may be 
tinged with a slight sadness over the loss of his 
other girl friends. As we have already stated, this 
dissonance is hypothesized in the model to have 
Certain outcomes in behavior and attitudes, these all 
being essentially ways of increasing the value of the 
chosen alternative and decreasing the value of the 
One rejected. This hypothesis certainly does not 
Strain common sense. Nevertheless, before it can 
be of any scientific value, it must be tested. The 
example following has attempted to do this: 


Example 8-9 Postdecisional change in attractive- 
ness of chosen and rejected alternatives (Brehm, 
1956) 


The hypothesis to be tested by the experiment 
Was, as stated above, that the attractiveness of an 
Object chosen over another would increase In the 
degree of attractiveness it had prior to the decision, 

hereas the rejected object would correspondingly 

ecrease in its attractiveness. 
he subjects were women college stu 
a course in introductory psychology. They were 
told that their opinions about certain manufactured 
Products were being sampled as part of a market- 
research survey being undertaken by the exper! 
Menter. Each subject was told she would be paid 
Or her time by being given one of the products in- 
Volved in the survey. 
Procedure was as follows: T 


dents taking 


he eight products 
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were arranged in front of each subject. These were 
an automatic toaster, an electric coffee maker, a 
small portable radio, a desk lamp, a silk-screen print 
of a painting, a stopwatch, an art book, and a sand- 
wich grill. Each could be inspected at leisure, after 
which all of them were given a rating by the subject 
on an 8-point scale ranging from ‘extremely de- 
sirable’ to “definitely not at all desirable.” 

The next step was to offer a subject her choice 
of one of only two of the products and to explain 
that there was an insufficient number of them to 
go around. The two presented in any particular 
case were not, however, selected arbitrarily. Half 
the subjects, the high-dissonance group, were given 
a choice between two products which they had rated 
closely (a 1-point difference); the .other half, the 
members of the low-dissonance group, were given 
their choice of two they had rated as being rather 
different (21% points’ difference). Thus, a subject 
in the first group might have had to choose between 
an electric toaster (rating of 5) and a radio (rating 
of 6); and a subject in the second group might have 
had to choose, between a coffee maker (rating of 6) 
and a stopwatch (rating of 3). Another group of 
subjects was not allowed a decision but simply 
given a “‘gift’’ of one of the items wrapped in paper; 
these subjects served as controls for the effects of 
actually making a decision as the other girls did. 
After a subject had made her choice, she was asked 
to read a “research report" on each item. One 
purpose of this step was to allow some time to 
elapse before the final phase of the study. 

The final part of the experiment consisted of ob- 
taining a second rating, this being requested on the 
pretext of checking the first impressions on which 
the subjects had based their initial ratings. An- 
other purpose was to see if reading reports specifi- 
cally about the objects presented for choice had a 
different effect on postdecisional attitude than read- 
ing reports about nonchoice objects. 

In summary, then, the procedure involved these 
steps: (1) estimation of initial attitude to a set of 
objects; (2) a forced choice of one of two objects 
having either similar or dissimilar ratings, i.e., a 
highly dissonant or mildly dissonant choice; (3) re- 
estimation of attitude to the chosen and nonchosen 


alternatives. : 
Let us now look at the results. Dissonance theory 


predicts that postdecisional attractiveness of chosen 
objects should increase whereas that of nonchosen 
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Table 8-1 Postdecisional changes in attractiveness of chosen as against rejected alterna- 


tives* 
Net change 
from first to second 
rating Total 
Chosen dissonance 
Condition object Rejected object reduction 
Without research reports: 
Low dissonance +.387 +.24 +.62 
High dissonance +.26 +.66 +.92 
With research reports: 
Low dissonance +.11 -00 En! 
High dissonance +.38 +.41 +,79 
Gift o 


* This table is Festinger's summary of Brehm's data (Festinger, 1957). 


TA plus sign means change in direction of dissonance reductions, i.e, 
chosen alternative, decrease in attractiveness of rejected alternative, 


objects should decrease, and that this effect should 
operate more strongly in the case of more dissonant 
as against less dissonant decisions. The data are 
shown in Table 8-1. They need to be studied 
rather carefully. 

Perhaps the first point to notice is that the mem- 
bers of the “gift” group, who did not have to make 
a decision, showed no change in attitude from the 
first to the second measurement. In contrast, all 
decision groups showed a change. This confirms 
the hypothesis that decision making per se Produces 
a complex change in attitude. Second, the kinds of 
changes that occur are generally in the predicted 

. directions. Chosen objects become more attractive; 
rejected objects become less attractive. Decisions 
tend thus to polarize phenomenal reality. “Good” 
things become better; “bad” things become worse. 
Third, this effect is greater when dissonance condi- 
ditions are high—that is, when the alternatives are 
rather close in estimated value. The difference, 
though it occurs overall, applies mainly when re- 
search reports about the items were not read. This 
result is due to the very small amount of dissonance 
reduction shown by the low-dissonance group which 
had the reports (+.11). We can only make guesses 
as to why this should be so, since the description 
of contents of the reports is rather vague. It may 

be that they contained enough ‘‘factual"’ statements, 
both positive and negative, to make any change in 
attitude rather difficult. The subjects operating un- 
der such a condition would be forced to maintain 
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‚ increase in attractiveness of 


their initial opinions about the objects they had 
chosen or rejected. One might then expect that 
their satisfaction with their choice would be less: 
Brehm gathered further data which appear to SUP” 
port this conclusion, i 

One final point is worth making. The change I" 
attractiveness is greater for rejected objects in the 
high-dissonance groups, whereas in the low-diss0 
nance groups the chosen object gains more than 


the rejected one loses. This seems sensible: if on® 
'S Sure of one’s po 


very much 
But it is di 


Concludes that his experimental 
ell with the dissonance mode" 
Seem to do. They have, in fact 
pported by a good deal of later work. 


i: 


formerly held toward both these social objects. 
Osgood and* Tannenbaum (1955) have concerned 
themselves with the prediction and measurement of 
Such changes. 
h Festinger arrived at his model via earlier interest 
In, and work on, group dynamics and social be- 
havior. Charles Osgood, trained originally at Yale, 
came out of a behavioristic rather than a Gestalt 
tradition. It was specifically his program on the 
analysis and measurement of connotative meaning 
(cf. Section Five) that led him to a concern with 
Incongruity—that is, a conflict between the attrib- 
utes a person assigns to a particular object. If for 
Some reason, as in the example given above, the 
Same object is judged to be both good and bad or 
Powerful and weak at the same time, some resolu- 
tion or redefinition of the meaning that object has 
for us becomes necessary. Thus Osgood, though 
he traveled by a rather different theoretical road, 
arrived at a consideration of the same problem that 
Concerned Festinger. Note, however, that unlike 
Festinger's model, that of Osgood and Tannenbaum 
actually attempts to predict amount as well as di- 
rection of change. , 
he major components of the model are atti- 
tudinal objects, scale positions of such objects, 
And associative or dissociative bonds between ob- 
ects. The first of these components needs no 
further explanation. The second refers to the value 
at an object has for a person, this being defined 
On a scale having both a positive and a negative 
Pole, A heartily disliked object may thus have a 
Scale position of —3.0, a highly attractive one a 
Position of +3.0, and so on. The term "bond" is 
Somewhat loosely defined. It generally means a 
Junction or disjunction between two (or more) cog- 
nized attitude objects. If we see our best friend 
eP in amiable conversation with our worst enemy, 
th form an associative bond simply by observing 
eir social interaction. The combination would, in 
ve Produce sharp incongruity. On the other hand, 
Sins two were engaged in a sharp altercation, we 
wear be perceiving a dissociative bond, and this 
Uld be for us quite congruous. We may repre- 
Ent the model graphically as shown in Figure 8-6. 
ote that the scale positions occupied by the atti- 
de objects as well as the designated relationship 
tween them are as experienced by a subject. To 
Benerate any one of the four cases, we would have 


to ask him to rate each of the two objects on a 
7-point scale and also to state what the relation be- 
tween the two was—that is, whether it was associa- 
tive or dissociative. 

The figure illustrates two cases of relatively con- 
gruous and two cases of relatively incongruous rela- 
tions. Case a might be exemplified by a person 
having a friend (+2) who dislikes sports, which he 
also dislikes (—2). Here we have perfect balance, 
or equilibrium, since the two objects dissociatively 
linked have equal values with opposite sign. Case 
b is also a congruous relation. Here, the friend 
likes turnips, which we also like. Note, however, 
that the equilibrium is not perfect as in the previous 
case. One object is not liked as well as the other, 
It is an assumption of the model that whenever 
there is associative linkage between objects of the - 
same sign, a shift in attitude will occur if their scale 
values are different. This would mean that turnips 
at +2 should become even better liked by us since 
they are valued by a person we think very highly 
of (+3). On the other hand, by the same token, 
the value placed by our friend on an object we do 
not value that highly should cause him to sink 
slightly in our estimation. In the model, the dis- 
tance each one shifts is determined by the inverse 
of its degree of polarization. This principle is 
based on the documented fact that intense attitudes 
are more difficult to change than less intense ones. 
Since the objects stand in a ratio of 2 to 3 in re- 
spect to their scale positions, then turnips at 2 
should move 3% (5= 2 + 3) up in the next unit 
and the friend 24 down. Both objects would thus 
end up with the same scale position of 2%. 

Case c represents incongruity. Here we have an 
associative linkage between something we like and 
something we do not like. For example, a racial 
segregationist who is also a Catholic may experience 
considerable discomfort if he hears his bishop pro- 
mulgating integration between the races. Theoret- 
ically, the attitudes should both end up at the zero 
point given the equilibrium postulate and given their 
respective scale positions. Something else may 
also happen, of course, namely, a refusal on the 
part of the person to believe that the bishop's posi- 
tion really reflects that of the Catholic Church. 
This possibility is allowed for by an additional 
variable in the model, called by Osgood and Tannen- 
baum an “incredulity” factor. 
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z Fi —6, case d, also repre- 
The final E two negative objects 
sents E A For example, a political lib- 
linked dissoc nfirmed atheist, hears a spokesman 
eral, also a os (—1) speaking out against segrega- 
for the HR is quite a complex event. The 
tion a. equilibrium is as follows: The attitude 
shift towar h will tend to move to the mirror image 
en scale position occupied by segregation 
(+2) of the ise, segregation, because it is being 
(—2). gap disliked institution, should move to 
criticized 2 more polarized the object, the less 
+1, But * distance either object moves is 3 
the shift. 1). Of these, segregation will move 
units (2 + er o x 3)—ending up with a value of 
eA Church should move 2, ending up at 
=a, = 3). We then have equilibrium, 
a. (36 that the result of this seemingly highly 
ae situation is that both objects gain in posi- 
pegarve the subject. Had both objects started out 
pity es both would have lost. When a husband 
as te for example, quarrel in front of friends, 
Bw ae the consequences. However, one can 
pern ae a circumstance in which only one of the 
night shift to negative, leaving the other still 
ae according to the model. This could happen 
3 one was much better liked than the other. Also, 
further interactions could produce further changes, 
depending on the associative or dissociative charac- 
ter of each. The model does not specifically deal 
with this kind of contingency, though it is easy to 
see that if such a case were sufficiently well defined, 
the model could generate predictions about it. Life 
is very complicated, Our liking of a friend may di- 
minish not only because he likes one object we dis- 
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linkage; A = associative linkage- 


like but also because of a host of such haana 
both associative and dissociative, which contra ap: 
our own. Some of these linkages may become the 
Parent to us only over time as we get to know 
erson in a wide variety of situations. 5 
p Two additional refinements of the Osgood-Tanne™ 
baum model should be mentioned. The 1 
ferred to already, is the correction for incre E fe: 
A linkage between two attitude objects may even 
jected as simply unbelievable. For example, fi 
at a time when many people were prepared to Stig: 
of United States government circles as being take 
ceptible to alien influences, few were willing Bircher 
Seriously the charge made by the John niit: 
Robert Welch that Eisenhower was a Com the 
Roughly, one would expect that the greate ear 
attitude changes required to achieve a he 
that is, the greater the incongruity involved of in- 
initial linkage—the greater will be the AR Tah 
credulity in dampening change. Osgood an exact 
nenbaum have, in fact, worked out a eit ac- 
mathematical way of correcting for sagem = 
cording to the above principle, though we nee 
80 into this here, del is 
The second additional refinement of the ver the 
contained in what Osgood and Tannenbaum oA ions 
“assertion constant.” This deals with OEN E ed 
from expected change according to which the 0 ding 
is the source of the assertion. Thus the een 
by Queen Elizabeth of the O.B.E. to the Beria 
caused a good deal of consternation among deh 
holders in Great Britain. According to the me 
the esteem in which the Queen was held by Han 
people must have dropped as a result of her ac inl 
though not very much. Assuming the Beatles 


for them a negative value, this too would become 
less. 

Suppose, however, the Beatles publicly acclaimed 
the Queen—certainly not an unlikely event—would 
the positions of each shift to the same extent? The 
answer given by Osgood and Tannenbaum is that an 
Object is less affected when it is the source of the 
assertion. If A praises B, then B is more affected. 
If B praises A, A is more affected. This is in addi- 
tion, of course, to changes predicted from magni- 
tude and sign of scale position and type of linkage. 
Such a notion as this certainly fits with common 
Sense and is, in fact, verified by an experimental 
test of the model made by Tannenbaum. Note, 
however, that it is an educated guess and does not 
follow from the theory in any particularly logical 
Way. Furthermore, it applies only in cases where 
the linkage between the two concepts is directional 
In character. There is a difference between the 
News item ‘President Johnson praises Nelson 
Rockefeller’ and the news item “President Johnson 
had lunch with Nelson Rockefeller." The assertion 
Constant can be used only in the former case, 
Where there exists a causal relation of the kind dis- 
Cussed by Heider. This distinction is not explicitly 
dealt with by Osgood and Tannenbaum. 

Let us now look briefly at some experimental data 
8athered by Osgood and Tannenbaum. 


Example 8-10 Test of the Osgood-Tannenbaum 
model (Osgood & Tannenbaum, 1955) 
Osgood and Tannenbaum, in their attempt to test 


© model, found that, in general, its predictions 
Were fairly well confirmed by observed results. For 
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the six attitude objects involved in three source- 

concept pairs (e.g., labor leaders, legalized gam- 

bling) initial attitudes were assessed in a large 

group of subjects. Following this, linkages were 

established for some subjects by exposing them to 

a set of fake newspaper clippings, for example, _ 
“Labor leaders approve legalized gambling." Atti- 

tudes were then retested. The data were treated. 

only in terms of general direction of changes. In 

this respect, the mode! fared well. All observed 

changes agreed with those predicted by the model 

as far as being positive, negative, or close to zero ` 
was concerned. Much still remains to be done in 

the way of testing the model, particularly in respect 

to the magnitudes of the changes it predicts. 


The above discussion is perhaps sufficient to il- 
lustrate the kind of theorizing and experimentation 
that has been done on the problem of cognitive 
structure and attitude change. Other models have 
been formulated by Cartwright and Harary (1956), 
McGuire (1960), Rosenberg and Abelson (1960), 
Katz and Stotland (1959), Peak (1958), and Kel- 
man (1961). All these have special features but 
share in common the principle that balance or con- 
sistency among cognitive elements is a basic need 
of human beings. Human beings seem to need a 
symmetry and order, and lack of them we find dis- 
turbing and hence motivating. There is, however, 
a qualification to this: as we will see in Chapter 22, 
there are still situations in which certain kinds of 
persons, especially creative ones, actually seek 
imbalance. 
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CHAPTER 9 


SOCIAL INFLUENCE: 


COMMUNICATION IN 
SOCIAL SITUATIONS 


So far we have discussed the nature of interper- 
sonal experience and the structure of attitudes. 
These have been dealt with mainly from the stand- 
point of the experience of the individual. In the 
real world, however, individuals do not keep their 
perceptions and attitudes to themselves. In one 
way or another, they communicate them to other 
people and often attempt to influence these others. 
The nature of communication is thus an important 
topic for social psychology. The context in which it 
occurs is, of course, crucial. It may go on between 
a speaker and an audience, or between the mem- 
bers of a small group attempting to arrive at the 
solution of some specific problem, or in a very large 
group such as a society or a culture, 

Accordingly, in this chapter we will consider first 
the process of communication itself and the major 
variables that affect it; second, we will look at social 
interactions and communications as they occur in 
small groups; and, finally, we will turn to the broad- 


est sphere in which social behavior is carried on— 
namely, the society or culture, 


THE NATURE OF COMMUNICATION 


Dealing specifically with influences that one per- 
son can have on another or on a group is a body 
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of research done on human communication. en 
of the important centers for studies of this kind "ie 
been Yale University. The Communication and A | 
titude Change Program was instituted there by or 
Hovland and came out of research done by himsel 
and some colleagues on the effective use of training 
and indoctrinational films by the armed service 
during World War Il. Initially, at least, the work F 
Yale and elsewhere was empirical and aimed simply 
at studying the effects of varying such factors a 
the order of presentation in respect to ‘‘pro he 
“con” arguments, the length of the message, OT m 
Status characteristics of the communicator. _ A 
often happens in science, as the mass of empirie t 
data grew, it became more and more evident we 
some theoretical formulations were needed to ee 
it and to Suggest which problems were likely tO a 
the most basic and fruitful answers. The se 
of McGuire (1960) and of Rosenberg and Abels0” 
(1960), which were mentioned above, are example 
of the theorizing that came out of the Yale program: 
The nature of social influence obviously reP'? 
sents a problem of major Practical importance: is 
large proportion of the lives of human beings e 
Occupied with the business of trying to influen 
others or else being influenced by them. pee 5 
sizable sector of behavior, society lays down rul® 


which stipulate that certain communications from 
Persons of a certain status or position be accepted. 
The Commandment "Honor thy father and thy 
mother” is such a rule. Legal obligations, traffic 
. regulations, and the intricate niceties of etiquette 
are other examples. For these, conformity is de- 
Manded. There is usually no question of debate or 
doubt in many such matters. If we rob a bank and 
are caught, we go to jail. If we exceed a speed 
limit and are caught, we must pay a fine. These 
Cases are fairly clear-cut. Consider, however, a 
teacher who wishes to convince his students of the 
value of learning philosophy or a political candidate 
who wishes to gain public acceptance of his party's 
Platform. In these instances, no rules are laid 
down, assuming that the arenas of education and 
Politics are reasonably free. Likewise, in wartime, 
Ìt is imperative, for reasons of morale, to know what 
kinds of information are liable to be accepted both 
Y military and civilian groups. It is these kinds of 
Problems that we will discuss here. i 
‘hree main categories have occupied the attention 
of investigators. These are the communicator, the 
Communique, and the recipient, that is to say, the 
characteristics of the person who delivers the mes- 
Sage, both objectively and as understood by the 
"ecipient; the characteristics of the message itself; 
and the personality and “set” of the person to 
Kram the message is directed. Let us look first at 
© effects of communicator characteristics. 


T 
fig Communicator 
©mmon sense would suggest that, other factors 


ak 


Net percent change 
> 
T 
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being equal, a communicator of greater prestige and 
status, and possessing some formal accreditation of 
expertise will be more readily believed. This indeed 
turns out to be the case. Hovland, Janis, and 
Kelley (1953) have fully documented this point and 
in so doing have identified trustworthiness and ex- 
pertness as the two major parameters of persuasive- 
ness. This sounds all very simple and obvious. 
Nonetheless, some problems are raised when it 
comes to defining just what trustworthiness is and 
why one person may be perceived as more trust- 
worthy than another. To some degree, physical 
appearance, mannerisms, voice quality, and other 
such characteristics are important. But, in addi- 
tion, the way the communicator is able to use what 
he has and gear his message to the level of the 
audience is equally so. That is to say, a good po- 
tential communicator counts for little without a good 
communiqué. 

Interestingly enough, the influence of one com- 
municator variable—his credibility—has an effect 
on attitude change that is large at first but that 
wears off over time, as demonstrated by the data in 
Example 9-1. 


Example 9-1 Attitude changes over time (Hovland, 
Janis, & Kelley, 1953) 


Two groups of subjects were given identical com- 
munications, but one communication issued from a 
source having high credibility, the other from a 
source having low credibility. Results are shown 
in Figure 9-1. Evidently, “a highly impressive 
source produces a large amount of immediate 


o——0 High credible source 
xx Low credible source 


FIG. 9-1 The “sleeper effect” in at- 
titude change. Changes in acceptance 
of message as a function of source 


Immediote After 4 weeks 


Time interval 
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credibility and time. (Hovland, Janis, 
& Kelley. 1953) 


SOCIAL SITUATIONS 


change in attitude compared with a communicator 
who is not considered believable or trustworthy. 
After a few weeks, however, the attitude changes in 
the two groups tend to equalize. This phenomenon 
has been called by Hovland and his colleagues the 
“sleeper effect.” It is generally attributed to the 
fact that some of the negative or positive feelings 
about the source initially rub off on the message 
but that after a time interval this association is for- 
gotten, thus attenuating the first exaggerated effect. 
Subsequent studies have supported this notion. 


The Communication 

Any communication has a ‚great many character- 
istics potentially capable of influencing acceptance 
of it by a listener. Common sense does not help 
us to decide which of these are, in fact, the most 
crucial variables. Some will argue, for example, 
that it is always better to ignore the opposition and 
the available arguments against one’s position; 
others will assert that both sides should always be 
presented. Supposing one takes the second view, 
there is room for further debate as to which to pre- 
sent first—the negative or the positive side. Cer- 
tainly, it is somewhat anticlimactic to end a talk 
discussing the opposing position; on the other hand, 
it is likely that an audience will remember better 
whatever is said earlier. Again, should a speaker 
use “fear appeals’ to emphasize his message, or 
should he avoid these at all costs, on the ground 
that a shocked audience’ may form a bad opinion of 
him and hence be reluctant to believe anything he 
tells them? 

These are a few of the kinds of questions we can 
ask about the subject. Though a great deal of 
empirical work has in fact been done on such ques- 
tions, the data so far yielded are far from supplying 
us with any simple general rules that a speaker can 
take and use. 

An interesting example of research on the char- 
acteristics of the communication that can influence 
the audience is a study done by Janis and Feierabend 
(1957). One part of Hovland’s Program at Yale, it 
is published in the first of several volumes com- 
pleted under his editorship. 


r It deals specifically 
with the effects of order of Presentation of “pro” 
and "con" arguments on persuading an audience. 


Example 9-2 Alternative ways of ordering pro and 
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con arguments in persuasive communication (Janis 

& Feierabend, 1957) 

The writers started off by posing the problem as 
to how a speaker can keep the advantages given by 
a two-sided presentation while minimizing the risk 
of "boomerang effects,” or the loss of persuasive 
ness that may occur as a result of a speaker's pre 
senting the arguments against the position he iS 
taking. Under some conditions, the audience may 
be less impressed by his fairness than by the force 
of the counterarguments. 

Janis and Feierabend undertook the study with £ 
view to specifying those conditions which miiie 
the risk of boomerang effects. Their theoretica 
positions relating order effects to acceptance OT 
rejection of the communiqué is rather complex, an 
consequently we will present here only its essentia 
outlines. Briefly they hypothesized that the ten 
ency to accept a message is greater if the aren 
ments in favor of it are presented prior to t 
arguments against it, provided that the audient? 
has no spontaneous awareness of the con argu 
ments before the communicator presents ime 
This hypothesis does seem to fit fairly well at 
common sense. Generally speaking, it is uS¥? is 
the first part of any material to be learned that a 
remembered the best. This is a rather well-docl 
mented fact (cf. Section Five). However, it seem? 
likely that anyone who is aware of both pee 
of an issue can be made suspicious by too edit 
sided a presentation and, for this reason, discre e 
the speaker's views. By the same token, some?" 
not previously aware of the con arguments les 
have no reason for not accepting the message are 
furthermore, should be favorably impressed by u 
fairness of a speaker who takes the trouble to P 
forward the negative side, nd 

To test their hypothesis, Janis and Feieraber 
used 182 high school students divided into ee 
groups. These were asked to read a pamphlet urg! i 
students to join a local civil defense organizati?’ 
The material consisted of fourteen paragraphs, ga” 
of which stressed the positive advantages, seven For 
disadvantages of such a course of action. e 
example, a positive argument might involve a the int 
of patriotic duty; a negative paragraph might pa of 
out the tedium and inconvenience that aspects ly 

this job would entail. A final paragraph SIMP 
asked for volunteers. In the pamphlet given t° ° 


of the groups, the seven positive paragraphs were 
Put first, the seven negative ones last; for the sec- 
Ond group, this order was reversed. Subsequently, 
both groups, plus a third control group not exposed 
to any pamphlet, all were given a questionnaire de- 
Signed to measure attitudes with respect to volun- 
teering for civil defense. 

Results are shown in Table 9-1. This shows the 
Percentage of subjects in each group displaying a 
Positive attitude toward volunteering for civil de- 
fense. The group that read the pamphlet present- 
ing the positive arguments first was more favorably 
disposed to the message than either of the other 
two groups. The differences are, in fact, statisti- 
Cally significant. Accordingly, we have good grounds 
for believing that the hypothesis made by Janis and 
Feierabend is a correct one. 

We should note, however, that its correctness 
Olds up only within rather narrow limits. This 
Makes it difficult to apply in practice. However, 
if a speaker is an astute judge of his listeners and 
'S able to assess quickly their attitudes about a 
Position he wishes to take and gauge the informa- 
tion they are likely to have about the subject, he 
May profit by paying some attention to the order of 
Presentation of his arguments. 

Obviously, many other message variables deter- 
Mine the degree to which a communication is ac- 
cepted. Order of presentation is merely one of the 
More important ones. The interested reader may 
Consult the Hovland volumes or any recent textbook 


N Social psychology for a discussion of others in- 
Volved, 


The Recipient u 

S we have already stated quite explicitly, the 
„Peaker who expects to be believed should know his 
Audience, Every teacher is aware of this, though he 
May not be able to make it work for him. There are 
certainly many recipient variables that have been 
Siven attention. One is simply persuasibility. It is 
Possible, in other words, that some people have 
Personalities that are highly resistant to change, 

ers personalities that are very easily influenced 
a â Communication. This problem has been ex- 
Mined in some detail by a number of investigators, 
stably by Janis. It may be broken down into more 
Becific questions, the first of which is whether 
Persuasibility is a characteristic that is independent 
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Table 9-1 Overall index of positive attitude to volun- 
teering 


Groups Percent 
A. Pro arguments given first 87.3 
B. Con arguments given first 73.0 
C. Control group 69.6 


kv a aa 


of the type of communication—that is, as Janis and 
Field (1956) have put it, whether persuasibility is 
topic-free. Their study can be taken as illustrative 
of research in the area. 


Example 9-3 The trait of persuasibility (Janis & 
Field, 1956) 


This second volume in the Yale series on attitudes 
and communication was devoted to the problem of 
personality and persuasibility. The research pre- 
sented in it was aimed at examining so-called un- 
bound persuasibility factors—that is, dispositions 
in persons to be affected by social influence, inde- 
pendently of the content of the message, or of the 
characteristics of the communicator, or of general 
situational variables. In the twelve chapters of the 
book, a number of different approaches to the gen- 
eral problem were used. These centered mainly 
around (1) the definition of the hypothetical trait 
of persuasibility and its personality correlates and 
(2) the development in children of persuasibility. 
Some examples of the researches carried out 
follows. 

Ina study reprinted in the volume, Janis and Field 
developed a Persuasibility Test involving three com- 
ponents: (1) An Initial Questionnaire intended to 
assess opinions of subjects on a variety of contro- 
versial topics, for example, amount of defense spend- 
ing of the United States, amount and money and time 
devoted to cancer research, radio and TV program- 
ming; (2) Booklet I, consisting of a set of ‘‘com- 
ments by prominent news reporters” on the 
controversial issues specified in the Initial Question- 
naire, a definite position being taken on each of the 
five issues; (3) Booklet Il, in which comments also 
were involved but in which conclusions opposite to 
those of Booklet | were reached. Subjects were 
asked for their opinions not only in the Initial Ques- 
tionnaire but also following their reading of Booklet 
| and again following the presentation of Booklet II. 
The appeals in respect to the five issues were clas- 
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~ general across different subject matters. 


sified as fear-arousing threat statements, logical 
argument and specialized information, stereotyped 
characterizations (overidealized hero or exaggerated 
villain), social incentives (social approval), hedonic 
incentives (given choice will lead to pleasure or 
not). o 

The Persuasibility Test was administered to about 
185 high school juniors in history classes. Book- 
lets | and Il were presented orally. In general, a 
score was calculated from the sum of the numbers 


of questions on which a subject had changed from 


his Initial Questionnaire position in the direction 
advocated by any given cornmunication. 

Reliability of scores turned out to be high, and, 
likewise, the test had high internal consistency. 
This means, essentially, that the tendency to be 
persuaded is largely independent of content and is 
In other 
words, persuasibility seems to be a general person- 
ality trait of some kind. 

Next, Janis and Field attempted to find out some 
of the correlates of persuasibility. Table 9-2 shows 
an interesting sex difference, girls apparently being 
more susceptible than boys to persuasion. The 
difference is statistically significant. The following 
personality traits showed up as related to persuasi- 
bility: 

1. Feelings of social inadequacy (in males only) 

2. Richness of fantasy life—yielding more vivid antici- 
pation of possible reward or punishment conse- 
quences depicted by a communicator 


Relationships, it should be mentioned, though 
statistically significant, were of a very low order. 
Further studies also indicated such variables as 
these to be important: 


1. Admitting to having unpleasant emotional reac- 
tions, such as episodes of intense anger, irritability, 
and worry. 

2. Perceptual field dependency, that is, the tendency 
of perception to be affected by the surrounding 
field (e.g., perception of verticality as influenced by 
making the judgment in a tilted chair (cf. Section 
Four). 

3. Disposition to take group conformity rather than 
inner values as the standard for behavior. This is 
called “other direction" after David Riesman (Ries- 
man, Glaser, and Denney, 1956). 


In general, we may conclude that persuasibility 
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Table 9-2 Sex differences in persuasibility 


Males Females 
Test score 10.7 12.2 


ee EOE SEEING a BR EE 


does seem to be a general trait and that it is prob- 
ably dependent on some personality factors. How: 
ever, the latter were not very clearly identified by 
the research reported. As Janis and Field readily 
admit, there are still many large gaps in our knowl- 


edge in regard to this important aspect of the prob- 
lem of communication. 


The above study and several others done subse: 
quently by different investigators do seem to an 
to the conclusion that persuasibility is to a larg® 
extent (though not completely) independent of topic- 
This means, in turn, that to this extent it is a cha” 
acter that must be tied closely to the enduring m 
sonality structure. The next question we must Lae 
concerns other traits that might be expected : 
underlie persuasibility. Several possibilities A 
been examined, particularly intelligence, self-esteor 
and aggressiveness. However, the general et 
that have been found are so ambiguous and sublet 
to so many qualifications that they do not parmi, 
any general conclusions to be validly drawn. Pa 
Suasibility is probably a highly complex trait, A 
that a certain amount of it appearing in any E 
ticular individual may result from any one Bee 
number of different combinations of values il 
subunits Comprising it. 

The resumé given above of the process of ren 
oe is brief and is not intended to suppa 
thie renter with any techniques for successful z 

lon. Nonetheless, it has, hopefully, pointe? -4 


i ha major variables that must be given j 
the Pe Hig | worker in the area. 
PA ien communication we have so far 
deals with ae a one-way variety; that is to $Y" 
riot © effect that a message issue 
or writer has on the attitudes and be 
Equally common in the a 
teak more important, is the tWO > 
ome that goes on between peop!® a 
committe = face-to-face contact, for example: 
© or a discussion group, or even in 4 


formal “b 5 
ull session.” These have been called 


peen 


of the recipient. 
matrix, and perhaps 


in 
by 


Cooley primary groups. To deal adequately with 
these means focusing on the actual process of re- 
ciprocal communication as it goes on over time 
rather than on the end result of a simple one-way 
message from a speaker to his audience. This 
different focus requires different methods and dif- 
ferent conceptualizations. In a small group en- 
gaged in solving some problem, there is no unitary 
communiqué that remains constant over time. In- 
Stead, there is only a topic which different persons 
in the group will approach with different strategies 
and about which each person may have opinions 
that are fixed or fluid. Furthermore, we find that 
‘Some groups seem to “work,” in the sense that the 
results of their deliberations are productive and 
often creative, whereas other groups get “bogged 
down" and manifest only tension and acrimony. 

There is, in social psychology, a large body of 
research that has been devoted specifically to an 
analysis of the process of small-group interaction 
and to a specification of the variables that operate. 
Most of this work, it is fair to say, has been em- 
pirical rather than highly theoretical and to this 
extent has been a little out of the mainstream of 
thought in social psychology as we have described 
it. At the same time, some of the concepts that 
have emerged out of work in this area will be recog- 
nized as being similar to some of those we have 
already encountered in our discussions of person 
Perception, cognitive structure, and attitude change, 
Notably, the concept of balance, as applied, how- 
ever, to the relations between different individuals 
rather than to the relations between different cogni- 
tive elements in a single person. Likewise, the con- 
cept of role is as important to our understanding 
the functioning of small groups as it is to our under- 
Standing of the general relation of man and s0: 
Clety—though this broader usage of the term still 
remains to be discussed. We now turn directly to 
he topic of small-group interaction. 


COMMUNICATION IN SMALL GROUPS 

As we have just indicated, much of the decision 
Making that goes on in our modern world emerges 
from the activities of small groups, such as Senate 
Committees, PTA groups, or subcommittees of man- 
agement or labor. They consequently represent a 
Most important unit for sociopsychological study. 
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It will shortly become clear that a description of 
them involves two somewhat related major concepts, - 
namely, siruclure and role. Any group involves a 
balance and distribution of power and modes of 
communication. These features define the struc- 
ture of the group. In addition, groups usually des- 
ignate special roles which define certain limits of 
behavior and action. Some of these are formal 
ones, such as “chairman” and “‘secretary,"’ and 
others are less formalized, such as the group "wit, '' 
the "arbitrator," and the group “conscience.” Be- 
fore going into these basic concepts more fully, we 
will discuss two methods commonly used to study 
groups. These are interaction process analysis and 
sociometry. 

Interaction process analysis refers to a method 
developed by R. F. Bales (1950) at the Massa- 
chusett Institute of Technology for all the inter- 
actions that occur in a small group over time. Two 
major dimensions are involved: (1) who-to-whom 
dimension, that is, the identification of the initiator 
and recipient of any interaction; (2) type of inter- 
action, this being specified according to twelve ob- 
servational categories as shown in Table 9-3, 

Bales has developed a mechanical device for re- 
cording these categories as they occur over time. 
This is generally done by an observer seated behind 
a one-way window. With a good deal of practice 
and training, observers can achieve a high degree 
of reliability or consistency. It should be recog- 
nized, of course, that the categories are not ab- 
solute. But they do allow us to analyze groups in 
terms of the two major concepts mentioned above, 
namely, role and structure, and the manner in which 
these change over time. Thus, any role may be 
defined in terms of the kinds of things that are said 
by a person, to whom he says them, and the kinds 
of things that are said to him. Likewise, the struc- 
ture of a group may be defined in terms of the 
patterns of communication that develop in the 
group—where information originates and how it is 
disseminated. 

The second method for analyzing group interac- 
tion hits at a different dimension. In the sociometry 
of Moreno (1934), group structure is described in 
terms of "liking" choices and the number of these 
that are unilateral or reciprocated. Generally, a 
sociogram is represented in the manner shown in 
Figure 9-2. The figure indicates that individual A 
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Table 9-3 Categories used in observation of social 
interactions in small groups (Bales, 1950) 


Problem areas Observation categories* 


1. Shows solidarity, gives 
help, reward 
-Expressive-integrative 2. Shows tension release, 


social-emotional area: 
positive reactions 


Instrumental-adaptive 
task area: attempted 
answers 


. Agrees, 


. Gives suggestion, 


jokes, laughs, shows satis- 
faction 

shows passive 
acceptance, understands, 
concurs 

direc- 
tion, implying autonomy 
for others 


. Gives opinion, evaluation, 


analysis, expresses feel- 
ing, wish 


6. Gives orientation, infor- 
mation, repeats, clariiies, 
confers 

7. Asks for orientation, infor- 

mation, repetition, con- 

firmation 

Asks for opinion, evalua- 

tion, analysis, expression 

of feeling 

9. Asks for suggestion, direc- 
tion, possible ways of 
action 

10. Disagrees, shows passive 

rejection, formality, with- 

holds help 

Shows tension, asks for 

help, withdraws from field 

Shows antagonism, de- 

flates others’ status, de- 

fends or asserts self 


Instrumental-adaptive 8. 
task area: questions 


Expressive-integrative 11, 
social-emotional area: 
negative reactions 12. 


* The twelve categories fall into pairs as follows: 
Problems of orientation, 6 and 7 
Problems of evaluation, 5 and 8 
Problems of control, 4 and 9 
Problems of decision, 3 and 10 
Problems of tension management, 2 and 11 
Problems of integration, 1 and 12 


is best liked in the group but he, in turn, likes only 
C. C, on the other hand, is liked by no one except 
A and thus fills a kind of “henchman,” or “court 
favorite,” role—one of considerable interest, as we 
shall see later. B is liked by C and D but likes only 
A, who does not like B. 
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on 


D 


FIG. 9-2 A sociogram. It represents the positive re 
lationships among individuals A, B, C, and D. 


Using these two basic methods, or variations of 
them, investigators have now provided us with 2 
good deal of information about the operation of 
groups and the variables that are important in oe 
termining group performance. i 

Essentially communication in small groups i” 
volves, as we have seen, two distinct though related 
aspects. The first of these is represented by the 
So-called who-to-whom matrix, which deals with the 
Problem of Specifying which people in the group 
do the communication, the absolute and relative 
amounts of communication between them, and the 
relation of these variables to such dimensions 2° 
group efficiency, satisfaction, and morale. The sec 
ond aspect relates to the type of communiqué 0" 
interaction, that is, the characteristics of what '§ 
Said. To illustrate, we may start first by asking ® 
few simple empirical questions. Let us look first 2t 
the effects of controlling artificially extent of par 
ticipation in problem-solving groups. 


Ex: x er 
ample 9-4 Communication networks and beha” 
tor (Leavitt, 1951) 


ee rabosa of the experiment was to explore a 
tain fixed ween behavior of small groups and °° 
ihe A Patterns of communications imposed | 
were hight will be obvious, the situations Ken 
oe aly artificial. Nonetheless, by highlight!" 
variable of Importance, we may often get clue 


as to how it w 3 
F orks in mo taneo 
circumstances. re natural or spon 


Twenty. grou i ember 
a ps of five m i 
nn el undergraduates) were observed ei 
- ged in problem Solving. The problem given 
as follows: each Subject in a group was 8° 


i 


a card with five figures on it. Of these five, only 
one was common to all sets of cards. The task for 
the group was to find as quickly as possible the 
common figure by means of written communiques, 
whose flow was specified beforehand by the experi- 


menter. Four modes of communication flow, or 
nets,” were used. These may be depicted as 
follows: 

Circle Chain Y Wheel 

= c P a M: 

Fá O, O, o 
1 Yun set So Nee ri 
AO——oF Ao oE ' K Sug 


The circles represent individuals; the lines connect- 
Ing them represent permitted channels of communi- 
Cation, Thus in the diagram labeled “Circle,” indi- 
vidual B can send messages directly to C and to A 
but only indirectly to D and E. Such nets involve 
at least four dimensions of possible importance. 
hese are: 
_ l. Sum of neighbors, that is, the number of other 
individuals with whom one individual is in direct 
Communication. Thus in the circle each individual 
Can communicate with two others. The sum of 
Neighbors is then 10 = (5 X 2). 
To Centrality, a rather more complex index that 
involves the previous dimension. It is essentially 
intended to reflect the degree to which the informa- 
tion Circulating in a group is funneled to one central 
lure, Leavitt has suggested a method of defining 
exactly a measure of centrality. Without going into 
details, we may state that roughly this involves a 
gel Of average of the degree to which individuals 
sa the group can communicate directly with the 
Me individual. Such an average is high in case 
f the wheel, low in the circle, representing the fact 
A in the wheel all individuals communicate di- 
si ly with C and with all others through him as the 
ngle intermediary. By the same token, the chain 
a More centrality than the circle, and the Y has 
re than the chain but less than the wheel. 
dhe, Pattern flexibility, defined as the number of 
ay native links that persons in the group have 
ailable on the average for transmitting messages. 


4. Operational flexibility, rather similar to pat- 
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Table 9-4 Efficiency and enjoyment in differing © 
groups as a function of type of communication network 


Group Group 
characteristics performance 
Cen- 
Type tral- Sum of Enjoy: 
of net ity neighbors ment Efficiency 
Mean 
no. of 
messages Mean 
sent errors* 
Circle 25 8 66 83 8 
Chain 26.1 8 59 55 3 
Y 26.2 8 58 46 fe} 
Wheel 26:4 10 44 43 1 


ee 
° Last 8 trials. 


tern flexibility. It is the number of ways in which a- 
pattern can be used by the whole group. For ex- 
ample, a net may have no pattern flexibility but may 
still be operated in different ways with different 
individuals serving as message centers. 

The major results of the observations indicated 
that centrality was the most important dimension. 
High centrality in a group produced high efficiency 
but relatively low satisfaction. Conversely, nets 
with low centrality tended to produce a more enjoy- 
able but less efficient situation. These data are 
shown in Table 9—4. 

At an individual level, the findings were similar. 
Those persons who had a position with low cen- 
trality as compared with others in the group were 
the least satisfied and also the least active. Those 
with high centrality—C in the chain, in the Y, and 
in the wheel—enjoyed the task the most and were 
the most active. 

The results of the above experiment may strike 
the reader as rather simple and commonsensible 
when set against the complexity of the theoretical 
structure used in setting up the study. This may 
be true. Nonetheless, it is rich in its implications. 
All human groups and institutions as they occur in 
society involve implicitly or explicitly some kind of 
communication structure which is capable of fairly 
precise definition. It is obviously of value for us 
who spend most of our lives within such structures 
to be fully aware of the kinds of effects that certain 
arrangements can have on our behavior and feelings. 
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FIG. 9-3 Reactions of groups to different types of leaders. (Lewin et al., 


1939) 


A more practical application of the kinds of con- 
cepts and data discussed above is given by some 
early, classic observations of Lewin, Lippitt, and 
White (1939). These were done in what might be 
called ‘‘natural'’ groups. 


Example 9-5 Social climates in children’s clubs 
(Lewin, Lippitt, & White, 1939) 


In this study, communication was structured in 
natural groups (children’s clubs) engaged in craft 
and recreational activities by imposing on them dif- 
ferent types of adult leadership. Three types were 
used: “authoritarian,” “democratic,” and “laissez 
faire.” They were defined as follows: 

Authoritarian: Virtually all policies regarding club 
activities were determined by the leader. Steps to 
be taken to a goal were communicated one at a 
time without presenting a view of the final goal. 
The leader remained aloof from participation 
group activity except for demonstrating. 

Democratic: Policies were a matter of group dis- 

cussion and decision with active assistance by the 
leader. Final goals and steps to them were pre- 
sented and discussed. The leader acted as a “re- 


in 
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source” person by being available to suggest ae 
native modes of action. Choice of work oi o 
was left up to individuals, as was assignmen iye 
various responsibilities. The leader showed aC 
group participation. yo role 
Laissez faire: The leader played a passive lie 
and gave the group complete freedom. He supr n 
help or information only when asked. He ma per: 
attempt to evaluate positively or negatively ae 
formance of individuals or of the group and $ 
a minimum of group participation. on 
The effects of these three types of leadershiP © 
the feelings and behavior of the children Ti f 
clubs were then observed in detail. Only Pê 
the obtained data is presented here. Fig 
1. Patterns of group reaction to leaders- oup 
ure 9-3 shows how individuals in the three 8" en’ 
reacted to the leaders in terms of several der 
Sions. It is clear that some quite marked uced 
ences appeared. Autocratic leadership prO sion 
more dependency and also more critical ageres” to 
than did the other two types. The orientatio 


atic 
work appeared to be greatest under the demo? 
conditions. 


100 ;- 
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FIG. 9-4 Reactions to a 
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2. Reactions to the leader’s absence and return. 
Data are presented in Figure 9-4. The graph indi- 
Cates that, of the three groups, the democratic is 
Most independent of the leader. Both the others 
Show fluctuations, interestingly enough, in opposite 
directions, depending on the leader's absence or 
Presence. The autocratic leader appears to poten- 
tiate activity. In his absence, activity declines 
Sharply. The laissez faire leader, on the other 
hand, actually seems to interfere with the work pro- 

uction of the children. Supplementary data indi- 
cated that the activities of the members of the 
autocratic group turned sharply to outbursts of 

°rseplay when the leader left. 

N general, the results of the study suggest that 
the democratic leadership condition produces a so- 
cial climate in which children are more work-oriented 
and more independent of authority than they are In 
either the autocratic or laissez faire conditions. It 
Should be added that the main results obtained by 
win and his colleagues have held up remarkably 
well in a number of repetitions and extensions that 

ave been carried out since 1939. These have 
Served only to qualify the way the major variables 
Operate under different special conditions. Conse- 
ently, it seems that we are dealing with some 


"ather basic kinds of principles. 


It is evident that, in any kind of small group, = 
®ractions are not distributed evenly in amount. 
Sually, it seems that the strongest participant par- 
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laissez-faire leader's absence and return. 


(Lewin.et al., 1939) 


ticipates a great deal more than the others and 
between the others there are much smaller differ- 
ences. Furthermore, this is much more true for 
acts directed to the group as a whole than for those 
directed to individuals. This is common experience. 
It is usually characteristic of a leader, in fact, that 
he attempts to deal with the group as a unit rather 
than focus on the separate individuals that com- 
prise it, though he is sensitive to the individuals 
also. 

This tendency of participation to focus has been 
called by Bales (1952) “centralization.” It appears 
to happen more or less automatically. Aside from 
the possible consequences it may have, we may now 
ask under what conditions it applies. Experiments 
on this are numerous, and we will sample only a 
few of them. 


Example 9-6 Centralization in small groups 


In the first place, Bales (1952) has shown that, 
the general form of the participation curve is 
J-shaped and that this applies to groups of about 
any size. This point is illustrated in Figure 9-5. 

However, the degree of centralization is a func- 
tion both of amount of leader activity (or passivity) 
and of total volume of group interaction (Stephan 
and Mishler, 1955). These relationships are shown 
in Figures 9-6 and 9-7. Thus we see that a group 
composed of individuals who are classified by past 
performance as low participators tends to be con- 
siderably more “unbalanced” than one composed of 
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n=personsin group s= sessions N =hundreds 
high-participation members. Active leadership sim- 
ilarly produces more imbalance than does passive 
leadership. : A 

This notion of “imbalance” is an important one 
in developing a theoretical framework for analyzing 
group activity. Most workers in this field have 
looked to some kind of homeostatic, or equilibrating, 
mechanism as being basic to group activity, analo- 
gously to the principle that seems to govern cog- 
nitive structure. According to this view, the group 
tends to maintain a certain balance over time by 
automatically compensating for deviations from this 
balance which occur during the course of its life- 
time. Obviously there can be many different kinds 
of imbalances and likewise many types of corrective 
mechanisms. A concrete example of the equilibra- 
tory process is given by the distribution of participa- 
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in 
FIG. 9-5 Participation curves 


small groups. (Bales, 1952) 


of acts 


tion discussed above. It is clear that 
uneven in small groups. The questlon N S to 
us is whether any homeostatic action is ta 

ward reducing the leader's power in some way- 


Example 9-7 Homeostatic 
groups (Bales, 1955) 


Il 
> ; gma 
mechanisms 1" 


so the 
Bales gathered evidence that bears on en 
oretical question by studying data gathered 


: ere 
twelve meetings of five-man groups. They & d 
given the task of analyzing and making recommen > 
tions about a “human relations” case. A case 


sisted of a Summary of facts ab 
administrative setting who is ha 
his subordinates and also receiv 
Superior to get an important jo 
were appointed 


out a person in 2. 
ving problems is 
ing pressure we 
b done. No lea ef 
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FIG. 9-6 Relative amount of par- © 
ticipation in groups composed of 
high-participating or low-participating 
members. (Stephan & Mishler, 
1955) 


Simply ei f me to some deci- groups are summarized in Figure 9-8. The graphs 
Sion, ý ria es mo ae discussions were show the interaction of individuals in many groups. 
recorded S ie spot Bales method. Members are ranked on the horizontal axis accord- 

and analyzed By ing to the number of interactions each initiated. 


he da i that have a bearing r | 
the ee adjustments in small The most votes on ‘‘best ideas" and '‘'guidance'' are 
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pè 9-7 Relative amount of participation in groups with active © 
Ssive leaders, (Stephan & Mishler, 1955) 
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received by the man ranked first, a fact which 
clearly fits with his role as leader. The second 
man, however, is rated rather lower than he should 
be on these same dimensions. On the curves of 
“likes” and “dislikes,” we find that the top man is 
very little better off than number 5. Number 2, 
however, is the highest on “likes,” and on ‘‘dis- 
likes” he is lower than the leader. 

These data suggest the following: The top man 
holds his position as director of the sphere of in- 
strumental adaptive acts at a price which he has to 
pay in the socioemotional sphere by being the target 
for some hostility. Thus the imbalance produced 
by his ascendancy in one area of group activity is 
equilibrated by his lack of ascendancy in another 
area. Correspondingly, the tension produced by 
this compensatory response of the group is, as it 
were, ‘drained off’’ (to use Bales’ term) by center- 
ing of positive affect (liking) on a secondary man. 
In this way the group adjusts homeostatically and 
preserves solidarity. As Bales says: 


The centering of positive affect on a secondary man 
is another mechanism by which the solidarity of 
the group—its integration as a collectivity of per- 
sons—can be reestablished. Such a man can be 
warm, receptive, responsive and rewarding, can 
“conciliate’’ and "bind up wounds," without divert- 


kind of movement in the instrumental-adaptive 
direction which is also felt to be necessary. He can 
do this because he does not assume responsibility 
for the movement of the system in these directions, 
but leaves this to the technical or executive special- 
ist [p. 454]. 


This kind of coalition between the “brains” and 
the “heart” is an exceedingly powerful one. Bales 
suggests that it lies at the basis of most family 
systems. The father is generally the intellectual 
authority figure—the symbol of abstract justice, of 
reward and punishment. The mother, on the other 
hand, represents love and kindness, completely de: 
voted and selfless, uncomplicated by rational con: 
siderations. Many other examples could be cited, 
The “kingmaker” role is an inverted example ° 
such a coalition—an intellectual with political skills 
who sets up in nominal leadership a charismatic 
figure to be used as an instrument of power. Polit! 
cal history and literature are replete with such 
cases. 

Pi do not suggest that the separation betwee" 
Er liked" and “leading” is invariable. > 
ainly, they frequently occur together, and even in 
the data of Bales presented above there is at least 
some relationship between them. In the sma 
group, in addition, as may be inferred from Figure 
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un 


cording to amount of partic!P 
(Bales, 1955) 


the “low man,” who is estimated as contributing 
little to the problem and who is also disliked. Much 
of the hostility generated by the power of the leader 
IS displaced to the scapegoat. This is another 
equilibrating mechanism. 


So far we have been discussing only volume and 
direction of communication independent of its type. 
It is true, however, that not only the distribution of 
communication but also the types of communiqués 
Initiated by particular individuals in a group have a 
bearing on the development of roles. As we have 
already indicated, the notion of role is crucial to a 
full understanding of groups and their relation to 
Individual behavior. 

It is clear first of all that the distribution of types 
of communication is different in different groups 
and in the same group at different times. These 
two points are illustrated by data gathered by Bales, 
aS part of the project referred to in Example 9-8. 


Example 9-8 Roles and types of communication in 
Small groups (Bales, 1955) 


s The general situation and methodology were the 
ame as in the previous example. One part of all 
sn data gathered bears on the question of how 
ins of interaction vary with time. These types 
Summarized in Figure 9-9. According to Bales, 

© Curves describe the group's tendency to move 
qualitatively from a relative emphasis on problems 
emo, entation (‘What are we doing?'') to a re 
ipp rasis on evaluation (“How do we feel abou 
of ). There is an increasing emphasis on problems 
Control (“What shall we do about it?"). Affective 


r i . < 
“actions, both positive and negative, show a con 


Com; : ’ i 
tig upswing as there arise tensions resulting 


M disagreements at the cognitive level. 
action average balance between these areas of in 
iz, tends to be different in different groups. 

Sun 9-10 compares a “satisfied” with a ka 
T a group. The data shown indicate tha je 
tion differences lie in the sphere of affective p 
Pro S. The dissatisfied group shows a much an 
gro oton of negative responses than the ee 
tive P. It also shows more orientation and sa = 
re responses but fewer in the area of contro’. 

Sumably this means more tension and hence 


re negative affect. 
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The final problem concerning communication in 
small groups has to do with individual differences 
in types of social interaction. An examination of 
this problem will serve to introduce the concept of 
role. We have already demarcated at least im- 
plicitly three roles in a small group, namely, (1) 
“the leader," who communicates more than others 
and is communicated to more than are the others; 
(2) the “best liked,” or specialist in the area of 


Table 9-5 Roles and problem-solving patterns (Heyns, 
1950)* 


Role Patterns 


Problem-solving: 


Reality tester Sets goals 
Prepare problems 
Clarifies 
Expert Gives information 
Interrogator Seeks information 
Seeks clarification 
Idea man Proposes solutions 


Sets goals 
Seeks summary 
Gives summary 


Goal reminder 


Distractor Behaves in non-problem- 
directed ways 
Passive participant Opposes 
Supports 


Interpersonal patterns: 


Rejecter Dismisses and ignores 
contributions 
Supporter Reacts in a positive way to 
contributions 
Social oiler Reduces frictions 
Aids cooperation 
Isolate Says nothing 
Is ignored 
Dictator Tries to dominate others 


* From “Effects of variation in leadership on participant be- 
havior in discussion groups.” Unpublished doctoral disserta- 
tion, University of Michigan. Used by permission of T. M. 
Newcomb, Social psychology, New York: Dryden Press, 


1950, p. 505. 
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over time. (Bales, 1955) 

socioemotional interactions; (3) “the scapegoat,” “jester,” the “kingmaker,” the “arbitrator,” n 
who contributes least to the group and is a prime wit,” and the “goldorick” are common an 
target for negative reactions from others in the All these, like those in Table 9-5, can be spec ate 
group. A number of others may also be found in fairly exactly in terms of Bales’ interaction © 
many groups. Heyns (1950) suggests that the  gories, 

roles and patterns in Table 9-5 can usually be fairly 

reliably identified. The reader can probably think 
of other roles in addition to the above that per- 
sons in a group situation frequently occupy. 


. ch 
As it turns out, the concept of role has a mei 
broader application in social psychology. We 


examine it more closely and present a little el 
The historical development. 
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FIG. 9-10 Interactions of a ‘‘satisfied'’ and a “dissatisfied” group. 
(Bales, 1955) 
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THE ROLE CONCEPT 


_ The essential value of the notion of role is that 
it attempts to specify more closely those predictions 
made about an individual's behavior from knowledge 
of what he is like as an individual by adding state- 
ments about what he is like as part of a social sys- 
tem. Theoretically, explanations of a person can 
be made best from examining the dialectic between 
ag two poles—the individual self and the social 
elf. 

Though most of us like to think of ourselves as 
Unique personalities, all of us are nonetheless em- 
bedded firmly in society and occupy various social 
Positions that determine much of our behavior. For 
example, being a university student means that 
Much time will be given to reading, writing, and 
listening to lectures. Being a father implies all the 
kinds of behaviors associated with providing and 
Caring for a wife and children. Many other ex- 
amples could be given. The question to be asked 
Now is whether, if all of a person's social self were 
taken away, there would be anything at all left. 

This is a problem that we raised early in this 
Section. It will be recalled that the philosopher 
Hegel tended to underplay the importance of the 
Individual, emphasizing instead the whole social or- 
anism as the most compelling reality. One of the 
Breat founders of sociology, Emile Durkheim, dram- 
atized this point of view in his statement “The 
Individual does not exist.” He did not mean this 
literally, of course. What he meant was that a true 
and full explanation of man's behavior was not to 
= found by looking at individual character traits; 
er it would emerge only from a study of broad 

°ciological variables. l 
i In the United States, this emphasis was most Ir 

ventially put forward by the social philosopher 

orge Herbert Mead of the University of Chicago. 


ite following quotation sums up much of his think- 


We are not, in social psychology, building up the 
ehavior of the social group in terms of the be- 
avior of the separate individuals composing it; 
rather, we are starting out with a given social whole 
Of complex group activity, into which we analyze (as 
elements) the behavior of each of the separate 
individuals composing it. We attempt, that is, to 
Explain the conduct of the individual in terms of 
he organized conduct of the group, rather than to 
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account for the organized conduct of the social 
group in terms of the conduct of the separate in- 
dividuals belonging to it. For social psychology, 
the whole (society) is prior to the part (the indi- 
vidual), not the part to the whole; and the part 
is explained in terms of the whole, not the whole 
in terms of the part or parts. The social act is not 
explained by building it up out of stimulus plus 
response; it must be taken as a dynamic whole—as 
something going on—no part of which can be con- 
sidered or understood by itself—a complex organic 
process implied by each individual stimulus and 
response involved in it [Mead, 1934, p. 7]. 


The alert reader may pick up, in this passage, 
several phrases which have a familiar ring and 
which suggest some of the thinkers who influenced 
Mead's thought. Thus, the notion of analyzing 
something (society) into elements comes from 
Wundtian structuralism. The priority given to the 
whole rather than to the part is certainly similar to 
the point of view of Gestalt psychology. It is a fact 
that Mead did study in Berlin and was familiar both 
with Wundt's work and the writings of Köhler and 
the Gestalt group. Notice, finally, the use of the 
terms “‘behavior” and ‘stimulus’' and “response.” 
This again indicates the influence of John B. Watson 
and the early school of behaviorism. In fact, Mead 
called his system "social behaviorism.' 

In this system, there are several key concepts that 
have proved to be very useful to present-day social 
psychology. These are self, other, generalized 
other, and, most especially, role. Mead sees what 
he calls the self as a structure built up on top of 
the physiological organism through social interac- 
tion with others, especially in play and game situa- 
tions. He is very explicit in stating that without 
social interaction no self is possible; in his own 
words, “...it is impossible to conceive of a self 
arising outside of social experience [1934, p. 40].” 

The manner in which a self or personality devel- 
ops, then, is through a process of learning to take 
the role of the other, that is, acquiring a facility in 
empathizing with the attitudes of other people with 
whom we interact. This is most readily seen in a 
game like baseball, in which, in order to perform 
properly, each player must be able to take on the 
attitudes of all others in the game. Only by virtue 
of its members’ ‘possessing this ability can a team 
act as a smoothly functioning unit. Thus the short- 
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stop knows without looking, for example, that the 
second baseman will be in the correct position ona 
double play and throws the ball accordingly. And 
he knows this because he is able, implicitly, to take 
the role of second baseman in that situation. _The 
organization of all social roles which the individual 
learns to take Mead calls “the generalized other. 
In the baseball example, the whole team constitutes 
such a generalized other. In a whole culture, it is 
the common experience shared by all members of 
it. It is this communality of shared experience that 
gives the group its cohesion and that allows the 
individuals that make it up oo in it comfortably 
ithout too much conflict. 
“begin a of role, then, as defined by Mead, af- 
fords us a kind of bridge between our conceptualiza- 
tions about the individual and our conceptualizations 
about society or culture taken as a whole. People 
become socialized, or acculturated, by taking roles, 
and consequently we should be able to understand 
much more fully just how this takes place by ex- 
plicating more fully the meaning of the term “role.” 

Mead himself laid the groundwork for such an 
enterprise but did no empirical work on the subject. 
He was, after all, technically a philosopher and 
could hardly have been expected to venture too far 
away from his own field. It was left to psychol- 
ogists to take up the concept and analyze it in a 
manner that permitted and suggested experimenta- 
tion. Notable among those who attempted this suc- 
cessfully has been Theodore Sarbin of the University 
of California at Berkeley, starting in the 1940s. 
Chiefly from his thinking have emerged a number 
of aspects of role and a number of related concepts 
that need to be defined at this point. 

In the first place, almost all societies—certainly 
all civlized ones—designate what are called ‘posi- 
tions," for example, mothers, fathers, bosses, em- 
ployees, policemen, teachers. People who occupy 
these positions are expected to behave in certain 
ways and not behave in other ways, the expecta- 
tions being firmer for some sorts of behavior than 
for others. Likewise, a certain position carries with 
it certain expectations regarding the behavior of 
others toward the position. For example, consider 
a father and child. The father expects loving and 
respectful behavior from his child. Likewise, the 


child can expect protecting and loving behavior from 
his father. 
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A position category together with the expectations 
of behavior associated with it define the term 
“role,” or "social role.’ These terms thus merely 
refine and further specify the meaning of a posi 
tion. Note that the expectations of one person 
about a role may not agree with those of another. 
The role of boss may be thought of by one employee 
as embodying a notion of a kindly and charismatic 
leader; by another, as involving qualities of strength 
and authority. The person who is the boss may 
have a view quite different from either of these- 
Furthermore, his actual behavior in the position may 
agree or disagree with the expectations of others 
and also with his own. A professor who the 
poorly obviously behaves in a way that does no 
conform either to the ideas of most students O" 
probably, to his own definition of the position he e 
occupying. It is most likely that he simply cann?) 
help being a poor teacher and suffers a good dea 
of discomfort on this account. by 

Several additional dimensions are suggested he 
the above discussion. One of these relates tO ve 
clarity with which any particular role is gefinn 
Some are clearly demarcated by society, others ii 
so clearly. This fact immediately suggests the ee 
sibility of conflict's occurring between the ae 
tions of different persons about a given role a 
between the actual behavior of a person occupy" 
a certain position and the expectations of others rm 
to how he should be behaving. The general yh 
used to designate the tension arising from SU 
conflicts is “role strain.” It is quite analogous: e, 
the level of society, to the concepts of balar ier 
symmetry, and congruity which we discussed P i 
at the level of the individual and his cognit! 


ner 
about the world of things and people. ' ee 
source of role strain is any discrepancy an a e 


tween different roles occupied by the same P& usly 
For example, the role of employer can serio V 
interfere with the role of friend. Having power ° ng 
another person is seldom conducive to maintain e 
a friendship with him. Such situations as this i r 
are very commonly used in novels and dramas: nt 
example, the military commander who has to MO is 
a risky attack using a unit of which his own son i 

a member or the judge whose son gets involve dly 
a hit-and-run accident. The reader will undoubt® 
be able to think of many other such cases. 


a 
s 
It may be well at this point to retrace our St 


little. The reader may have, by now, the notion 
that personality, as treated in terms of role theory, 
is a kind of artificial entity made up of many differ- 
ent roles that are acted out—as if the world were 
really all a stage, to paraphrase Hamlet, and we 
were merely actors on it. Many people may feel 
that this implied lack of genuineness, or sincerity, 
about themselves is a rather repelling idea. Ac- 
tually this is not the case. The concept of role as 
used technically is neutral in regard to this point. 
Roles that are adopted early in life are presumably 
a real and well-integrated part of the total person- 
ality. This may also apply to roles acquired later 
on. Nobody is born a minister, a professor, or a 
business executive, and the initial entry into these 
roles may cause discomfort to some people. But 
Usually, the behaviors they involve soon come to be 
enacted without hesitation and without conscious 
effort. 

Whether there is a center, or core, of personality 
that can be called the self on the basis of which 
Toles are developed is a moot point. Mead, for 
example, evidently conceived of personality as being 
Synonomous with social roles. Sarbin (1965), on 
the other hand, has separated the two concepts of 
Self and role, He finds this necessary in order to 


Account for the range of individual differences that 


can be found in respect to role enactment. People 
are different not only in the way in which they fit 
a role but also in how congruent they are with it— 
hat is to say, some are more at home in it than 
Pe An example of the work done on this gen- 
“ral topic has aimed specifically at finding out what 
Self-characteristics are congruent with the ability of 
„ Person to become engaged in, and attached to, 
e role of “hypnotic subject.” The latter tech- 
bres has a special usefulness for exploring the 
Problem, since it is likely that ability to be hypno- 
ei Should maximally reflect aptitude for role tak- 
ie if such a general trait exists. Some data bear- 
"8 on this question are shown in Example 9-9. 
taking (Sarbin. 


Exam ple 9-9 


1965) Aptitude for role 


5 To types of questionnaires were snes 
to Se Sample of students. One type was desig =i 
> tap dispositions to do with the self. It was ma 
P of Such items as “I can study a subject rather 
ell when I'm tired” or “I would hesitate to take 
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drugs that produce mood changes out of the or- 
dinary.” These statements called for “true” or 
“false” responses. 

The second type of questionnaire specifically 
measured hypnotizability. It was assumed that 
hypnotizability reflects the ease with which a subject 
can enact a role—in this case the role of hypnotic 
subject. The questionnaire was made up of rating 
scales for self-report of responsiveness to sugges- 
tion. The criterion tasks included such items as 
taste hallucination, hand lowering, and arm rigidity. 
The rationale of these can be explained by an ex- 
ample. Some persons, when it is suggested to 
them that a limb is becoming rigid, find that this is 
actually happening to a greater or lesser extent. It 
is their job, then, to report on a scale the magnitude 
of this reaction. Persons high and low on this sec- 
ond type of questionnaire were picked out and an 
examination made of their responses to the self- 
evaluation scales. 

Results indicated that 23 of the pool of 117 items 
discriminated between persons high and low on role 
enactment. These items fall into five groups, with 
the high-response subject describing himself as: 


1. Able to concentrate and become absorbed 
Ready to accept mood changes 

Enjoying new experiences and “‘as-if'’ behavior 
Interested in hypnosis and cognate phenomena 


Unconcerned about responsibilities and social re- 
ward and punishment 


arwr 


The general finding agrees partially with the results 
of another group of researchers. 

The study thus starts to uncover the dimensions 
of self that are independent of any particular role 
but that may be necessary for all role enactments 
and, indeed, perhaps for the general ability to be 
sociable and socializable, assuming hypnotizability 
reflects the latter characteristics. 

In any given situation, then, there occurs an inter- 
action between self-dispositions and role demands. 
The congruity between the two will determine to a 
great extent how comfortable and how effective the 
person is in that situation and also how other people 
will react to him. We saw earlier that most small 
groups involve various roles, some more clearly 
specified than others. The activity of the group 
will be at least partly explicable by reference to the 
role concept, which usefully bridges, as we have 
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inted out, the gap between individual variables 
po aH 
and group variables. 


We have stressed the way roles can Hur 
the social behavior of individuals in a group. y 
tanding the role each person occupies, w 
ee to predict not only his behavior but also 
the he of the group as ne an 
up with another. = 
Sai e n pines imposing common 
ane I Jes they may share much in common. Thus 
Taa large or small, will probably have a leader; 
& inet rm ones, at least, will probably develop 
"un te ee kind of hierarchical structure— 
eee classes, for example, to which special 
een rivileges, and attitudes may accrue. 
es 2 such as societies, all tend to have 
aah ec to formulate a set of rules or 
— rs to enforce these, and others whose job 
= a. unish transgressors. In spite of such 
aa niariiles in structure, groups differ enor- 
Taen fs the expectations they have as to how the 
ee tee specify are to be enacted. The witch 
ne Gee Africa is analogous to the general 
SIr in the United States, inasmuch as both 
ns with healing and both hold respected 
SRS but the similarity does not go much 
Aer a inaia of, and differences between, 
roups are the direct concerns of sociology 
large N iapalogy: In the remainder of the chapter 
and Ail look at some examples of work done by in- 
we aes in these sciences and also examine the 
Halen of cultural relativity and conformity. 


CULTURE AND SOCIETY 


All of us, in our behavior, attitudes, and person- 
ality, are to some extent the product of the culture 
or society we live in. This idea quite explicitly 
emerges from role theory, which attempts to ac- 
count not only for the dissimilarities but also for 
the similarities and uniformities between individual 
members of the group. Most groups will tolerate 
only a modicum of variation from behavior con- 
sidered to be normal, right, or proper, and against 
persons falling outside certain limits they will em- 
ploy various sanctions. Thus behavior is relative to 
culture. This idea has most forcibly been ex- 
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pressed by such anthropologists as Boas, mpi 
and Benedict. We began this section with a ee 
tion from Ruth Benedict. Here is another from t 
same book, Patterns of Culture (1959): 


The life history of the individual is first and nt 
most an accommodation to the patterns and nn 
ards traditionally handed down in his committe 
From the moment of his birth the customs de 
which he is born shape his experience and N 
By the time he can talk, he is the little crea 5 
of his culture, and by the time he is grown as 
able to take part in its activities, its habits are hie 
habits, its beliefs his beliefs, its impossibilities ie 
impossibilities. Every child that is born ge 
group will share them with him, and no child ver 
into one on the opposite side of the globe can cial 
achieve the thousandth part. There is no ler 
problem it is more incumbent upon us to un are 
stand than this role of custom. Until we am: 
intelligent as to its laws and varieties, the main © tel- 
plicating facts of human life must remain unin 
ligible [Benedict, 1959, p. 2]: 


n 
This emphasis placed on the differences ti 
cultural groups and the great plasticity of ge 
beings represented, at the time when it was t all 
Stated, a needed reaction against the idea ee 
men were basically alike—or at least should p be 
and that deviations from a Western ideal p even 
havior and morals were essentially peculiar Or eo 
bad. Kipling's classic phrase in reference R 
ples in the outposts of the British Empire, int 0 
breeds without the law,” summed up this Patho" 
view nicely. Today, through the impact of muni 
pology and because of greatly increased com Jobe: 
cations between societies in all parts of the etl i 
the average educated person takes cultural " jirtle 
ism for granted. An American may feel t he is 
uneasy about the outlook of Europeans, but siffer 
not usually surprised or shocked to find it is draw" 
ent from his own. The following example, ither- 
from Benedict, may not startle the reader, © is ê 
Nonetheless, it is worth including, since it 
Classic of its kind. 


e 
a th 
Example 9-10 The Zuni, the Dobuans, «an 


Kwakiutl (Benedict, 1959) 


ol- 

Ruth Benedict, a student of the great atha sjt 

ogist Franz Boas of Columbia University, + cul 

much of her time doing fieldwork on differen uni 
tures. One she studied intensively was the 


People, a Pueblo Indian tribe of the Southwestern 
United States. Two others on which she compiled 
information from secondary sources, notably Boas 
and Fortune, were respectively the Kwakiutl Indians 
of the Pacific Northwest and the Dobuans of an 
İsland near New Guinea. Here is a sketch of each: 

The Zunis are a quiet and ceremonious people 
With a great love ‘of detailed ceremonials and com- 
Plex religious observances. The ideal life for them 
'S a pleasant, peaceful one that passes without in- 
Cidents, Likewise, the ideal man in this culture is 
Polite, Self-effacing, and never in the limelight. He 
takes responsibility and position only if these are 
thrust on him, and then with great show of reluc- 
tance. He avoids, at all cost, the appearance of 
leadership. In his capacity as a leader, he gets 
little real authority, in any case. Individual per- 
Sonality tends to be completely subordinate to the 
group, 

The Dobuans, by contrast, are considered lawless 
and ‘treacherous, which traits they apparently hold 
in high esteem. Between the large units of social 
*reanization—the so-called “locales"—there is a 
Permanent and complete state of war. But even 
within locales there is strong aggression, expressed 
Mostly in the form of magic and sorcery. Thus 
Most immediate problem for a Dobuan is not so 
h Uch his enemy in a different locale but rather his 

ĉighbor who may at any time cast an evil spell-and 

ting disaster upon him and upon what is his most 
sues commodity, namely, his crops. Benedict 

Mmarizes Dobuan life as follows: 


Life in Dobu fosters extreme forms of animosity 
and malignancy which most societies have mini- 
med by their institutions. Dobu institutions, on 
Other hand, exalt them to the highest degree. 
wnt Dobuan tives out without repression man's 
Ee "st nightmares of the ill-will of the universe, an 
s cording to his view of life, virtue consists in 
electing a victim upon whom he can vent the 
malignancy he attributes alike to human society 
nd to the powers of nature. All existence appears 
him as a cutthroat struggle in which deadly 
Eonists are pitted against one another in 2 
est for each one of the goods of life. Suspicion 
Cruelty are his trusted weapons in the strife 
he gives no mercy, as he asks none [Benedict, 
9, p. 159]. 


anta 
Cont 
and 


T 
he Kwakiutl Indians of Vancouver Island are de- 


lag 
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scendants of a much larger civilization who orig- 
inally occupied a strip of Pacific seacoast between 
Alaska and Puget Sound. They are described as a 
vigorous and overbearing people whose culture was 
built upon an inexhaustible supply of goods and 
food that could be harvested from the ocean—fish 
of all kinds, seals, whales, and an abundance of 
shellfish. In spite of this, their culture is strongly 
competitive and entrepreneurial. Accumulation: of 
wealth is their main purpose in life and a means to 
self-glorification. They fight with property, and 
paradoxically the most highly valued way of demon- 
strating one's success was either by giving away to 
a rival more than he could give back or else by 
deliberately destroying his own property in a dra- 
matic display of conspicuous consumption. The 
reaction to such shaming, on ihe part of the rival, 
was often equally dramatic—suicide, usually pre- 
ceded by a long and intense period of sulking, dur- 
ing which he retreated to his pallet and spoke to 
no one. This paranoid, megalomaniacal attitude 
toward life is one which we in civilized societies 
have branded as abnormal and undesirable, but we 
may also recognize that it is not so totally alien 
that we cannot recognize seeds of it in ourselves. 


The above sketches of Zuni, Dobuan, and Kwa- 
kiutl personalities illustrate dramatically how culture 
casts the individual in a mold from which it is diffi- 
cult for him to escape. National differences in the 
less primitive world are perhaps not as compelling 
but certainly seem to exist in a sense that is best 
defined in terms of ideal or mythical types rather 
than in terms of statistical averages. Every coun- 
try, through its folktales and legends, through its 
history and its heroes, through its fine arts and its 
philosophy, seems to formulate a vision of a per- 
sonality that it considers the most desirable. It is 
in these ideals, perhaps, that what we call national 
character is best explored. Thus it is likely that we 
can best understand Americans by finding out what 
most Americans would like to be like rather than 
by finding out what they actually are like. This 
makes sense when we consider that most critical 
decisions made by people during their lifetimes are 
on the basis of certain ideals they hold, rather than 
on the basis of simple circumstantial factors. i 

Unfortunately we cannot pursue this interesting 
problem further. A great deal of work has been 


SITUATIONS 


done on national character, but it lies beyond the 
scope of our discussion. Of more relevance is the 
notion we started with, namely, cultural relativity. 
The emphasis of anthropology, at least until re- 
cently, has been on cultural differences. Allowing 
that these are very real and are of great interest, 
we must nevertheless be careful not to overstate 
their importance. People everywhere may also 
show certain similarities, and perhaps these, espe- 
cially in the divided world we now live in, are. very 
much worth examining. 

One of the first people in psychology to question 
critically the concept of cultural relativity was the 
Gestalt psychologist Karl Duncker. His point of 
view was later taken up by Solomon Asch (1952). 
Their position is essentially this: underneath the 
differences in values and customs that exist be- 
tween cultures lie basic communalities that are less 
obvious. According to Asch and Duncker, it usually 
happens that the diversity of practices we can ob- 
serve do not necessarily imply a relativity of values 
but rather a differing comprehension of the situa- 
tion involved, this being referable to differing 
amounts of information, differing intellectual capac- 
ities, and differing surrounding circumstances. The 
assumption, then, is that if these were held con- 
stant, the valuations made would also be constant 
across cultures. 

Consider the treatment accorded to the aged by 
most civilized cultures as compared with that ac- 
corded by the Eskimos. Though not always realized 
in practice, the goals of our society with respect to 
old people are to provide them with sufficient care, 
comfort, and respect, so that they can live out their 
declining years in contentment. Eskimos, on the 
other hand, simply used to turn out the aged to die of 
exposure. Clearly, this does not necessarily mean 
that Eskimos were vicious and insensitive but rather 
that the harsh circumstances in which they lived 
forced them to adopt a custom that was in the best 
interests of the society. Their valuation of the 
situation is different because the meaning it has 
for them is different. 

Thus the thesis of cultural relativism should not 
be overstated. People are shaped differently ac- 
cording to the culture they occupy, but nonetheless 
they may, in the end, share basic points of view and 
attitudes, And it is on these communalities that 
we must pin our hopes for mutual understanding 
between nations. As Asch says: 
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We do not know of societies in which bravery is 
despised and cowardice held up to honor, in which 
generosity is considered a vice and ingratitude a 
virtue.... We still have to hear of a society to 
which modesty, courage and hospitality are not 
known [Asch, 1952, p. 379]. 


CONCLUSION 


This section has treated social psychology aS a 
rather abstract discipline whose basic ideas may 
seem remote from the many pressing problems of 
society. We must emphasize now that this remote- 
ness is only apparent. Just as an understandin& 
of basic physics and chemistry is essential to th® 
successful presentation of such practical goals ae 
building houses and bridges, so also an understan’” 
ing of the fundamental ideas in social psychology 
is a prerequisite to the tackling of the many press” 
ing social problems that face us today. There pni 
be no doubt that the greatest and most difficult 
issues concern the relations between individuals an 
how they can live together in harmony and 800 
will. This is true whether we are considering the 
social interactions between two single individuals of 
between two great national powers. r 

We are very far from reaching any easy solutions: 
Yet it is perhaps not too optimistic to suppose that 
some may be forthcoming before very long: soci? 
relationships are perhaps no longer being taken ba 
granted as much as they used to be. People avery, 
where are starting to realize that social patterns ê 
not fixed and absolute but are indeed vulnerable 
manipulation and change along prescribed lines 
This is probably especially true in the case of your's 
children whose social education has so far been ie 
largely to guesswork and chance. There is n° "° 
son why social ability should be treated in SU“ 
casual manner. Were the whole apparatus © = nt 
and methods used by social psychologists 


to bear on the problem, we might see astonishing 
sults. 


ne 


Certainly, much is, in fact, being done nie: 
these lines with adult groups, particularly in el 
neas BE Managerial settings. So-called sca © 
ivity training, or T groups, have, according al 
ee yielded striking improvements in the tne 
is nen and effectiveness of coworkers: sia! 
of se reason to believe that the implemen” yo: 
duce ac ograms for children in schools mig 
greater effects. 


in 


This kind of possible application of social psychol- 
ogy is only one of many that can be made. Of all 
the areas in psychology perhaps this is the one that 
has potentially, at least, the greatest usefulness; 
and it does seem to be true, in the authors’ experi- 
ence, that those entering it characteristically have, 
besides their scientific commitment, a strong hu- 
manitarian orientation. In this, they are quite faith- 
ful to the spirit of those who founded and developed 
the field: Comte, Lewin, and many of the other 
thinkers we have discussed in the chapters of this 
Section. s 
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SECTION FOUR 
APPROACHES TO THE PROBLEMS 


OF PERCEIVING AND 
KNOWING 


SOCRATES: 


CEBES: 


SOCRATES: 


And were we not saying long ago that the 
soul when using the body as an 
instrument of perception, that is to say, 
when using the sense of sight or hearing 

or some other sense (for the meaning of 
perceiving through the body is perceiving 
through the senses )—were we not Š 
saying that the soul too is then dragged 
by the body into the region of the 
changeable, and wanders and is confused; 
the world spins round her, and she is i 
like a drunkard, when she touches change? 


Very true. 


But when retiring into herself, she reflects, 
then she passes into the other world, 

the region of purity, and eternity, and 
immortality, and unchangeableness, which 
are her kindred, and with them she ever 


lives, when she is by herself and is not 


O 


let or hindered; then she ceases from her 
erring ways, and being in communion 
with the unchanging, is unchanging. 
And this state of the soul is called 


wisdom? 


PROLOGUE 


In this section, we will discuss some approaches 
made to one of the most basic of all problems in 
psychology and in philosophy—namely, how we 
know and establish contact with the world we live 
in. For the most part, we get around in the world 
with such ease and assurance that it is difficult for 
us to understand that any problems exist at all. 
But it is precisely the commonplace character and 
the universality of their occurrence that give to the 
processes of perceiving and knowing such funda- 
mental significance. 

Consider a championship tennis game. A good 
server can usually deliver a ball across the net to 
the receiver's service court at a speed of as much 
as 100 miles per hour, that is, about 150 feet per 
second. This means that the receiver will have 
probably not more than 1⁄4 second in which to make 
a decision as to where the ball will bounce, how he 
will position himself, what kind of Stroke he will 
use to try to return the serve, and, 
direction of his return as well, 


A jet-fighter pilot, f 
land on the pitchin 
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(Plato, 1928, p. 139) 


Carrier at a speed of as high as 200 miles per pour 
In this case, a mistake in judgment, a slight oon 
in perception, can cost him his life as well aa ni 
danger the lives of many others involved in 
landing. al 
Yet these rather dramatic examples of perceptu s 
skill are only extensions of those same mechanism 
that allow us to walk across a room toward a me 
we recognize, stop in front of him, and shake Lh 
hand; or to look across a valley and know that I's 
house we see on the far side of it is not a tiny 9° in 
house but a full-sized one; or to look at grass i 
bright sunlight and know that it is not yellow ah 
actually appears) but green as grass should 
mally be. All these cases involve perception, a 
in all of them there is, at least in some ones 
coincidence between the way things are and 
way they appear to us. en’ 
The psychologist Kurt Koffka, whose name won 
countered in Section III, posed the central ques! gs 
in the study of perception as being, ‘Why do pone’ 
look as they do?” A naive person might paneer 
“Because they are what they are.” Such an ans n- 
assumes that objects have certain definable exist? t 
tial properties—constituting “reality —and we 
these are responsible for the manner in wien is 
perceive them—that is, their “appearance.” an 
seems a sensible postulate, but it is one that ely 
Swers nothing, since the central problem is preci’ 


AND KNOWING 


to define these properties and to state how they 
Produce a certain perception. Furthermore, it is 
not always true that there is such a coincidence 
between reality and appearance. Very often things 
appear different from the way they are, and these 
Instances must also be explained; and we must con- 
sider seriously the possibility that the rules which 
explain veridical perception—-that is, correct per- 
Ception—may also explain the failures of percep- 
tion, as, for example, in the case of so-called illu- 
sions. 

It is an interesting fact that most of those who 
have thought about the problem have been more 
Impressed by the failures of perception than by its 
Successes. The quotation from one of Plato's dia- 
logues with which we opened this chapter reflects 
this very clearly and commenced a tradition about 
the relation between the person and his reality that 
has lasted 2,000 years. Plato, speaking through 
'S old teacher and friend Socrates, expresses 
Clearly his view that appearances of things which 
come to us through our senses are SO changeable 
and ephemeral that they are to be strongly dis- 
trusted. The sensory world is merely a pale and 
adequate reflection of a set of eternal truths— 
and these we find only by looking inward into the 
Soul or mind in which they lie hidden. 

This notion, whatever merit it has, led to an im- 
Portant distinction between what reality is and what 
Sur mental impression of it is. There exist objects 
Which emit physical energy—light waves, sounds, 
and smells, These energies excite our sensory re- 
Ceptors—our eyes, ears, and olfactory organs. Out 
Of these sensations we somehow obtain information 
about objects in the form of percepts, which may or 
May not coincide with the actual objects. An im- 
Portant problem concerns the alchemy by which we 
are able to “transform” raw sense data—for ex- 
ample, an array of patches of color—into a mean- 
ngful perception of, say, a cathedral, And we must 
aSk, having made such a transformation, “Are we 
Still dealing with the real cathedral as it is out there 
In front of us?" 

his last question is one that has been central to 

© whole history of art. Anyone who understands 
what many great artists were trying to do will realize 

at they were heavily involved in a quest to show 
What reality was like. The well-known art historian 
- H. Gombrich, in his book Art and Illusion, sug- 
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gests that “art itself becomes the innovator's in- 
strument for probing reality.’ He goes on to say: 


The boldest of these experiments led to the con- 
viction that the artist’s vision is entirely subjective. 
With impressionism, the popular notion of the 
painter became that of the man who paints blue 
trees and red lawns and who answers every criticism 
with a proud “That is how | see it.” This is one 
part of the story, but not, | believe, the whole. This 
assertion of subjectivity can also be overdone. 
There is such a thing as a real visual discovery, and 
there is a way of testing it despite the fact we may 
never know what the artist himself saw at a certain 
moment. Whatever the initial resistance to impres- 
sionist paintings, when the first shock had worn off, 
people learned to read them, And having learned 
this language, they went into the fields and woods, 
or looked out of their windows onto the Paris 
boulevards and found to their delight that the vis- _ 
ible world could after all be seen in terms of these 
bright patches and dabs of paint. The transposition 
worked. The impressionists had taught them, not, 
indeed to see nature with an innocent eye but to 
explore an unexpected alternative that turned out 
to fit certain experiences better than did any earlier 
paintings. The artists convinced art lovers so thor- 
oughly that the bon mot “Nature imitates art" 
became current. As Oscar Wilde said, there was 
no fog in London before Whistler painted it [Gom- 
brich, 1961, p. 324]. 


A striking example of ‘‘impressionism" is Monet's 
painting of Rouen Cathedral. This shows a view of 
the western facade, its details and its outlines 
blurred and almost liquefied by the bright blue of 
the background sky and the dazzling sunshine strik- 
ing directly against it. 

The reader may object that this is not the view 
that a camera will give us and hence it has little 
connection with the cathedral as it really is. But 
it must be remembered that a camera, contrary to 
popular belief, is a highly particularized way of 
viewing reality—not the best way or the only way, 
but simply one way. A fast shutter and a small 
aperture will cut out the dazzle, and a good lens 
will yield fine detail. But these are very special 
conditions and do not replicate how all persons on 
all occasions must see the same scene. Indeed, 
using a slower speed and wide aperture, a photog- 
rapher could undoubtedly produce a picture very 


much like Monet's rg Thus there are many 
iewing the world. 
are lace St one other example. The modern 
American painter Andrew Wyeth is noted for his 
so-called “magic,” or “sharp-focus,” realism. Here 
is representation so ‘‘real’’ that it goes beyond real- 
ism. By holding, as it were, a microscope to con- 
ventional scenes, Wyeth, as Samuel Green has put 
it, “gives to the ordinary world a sharpened inten- 
sity that sometimes makes it mysterious or even 
frightening [Green, 1966, p. Sal], One of Wyeth’s 
most famous paintings, called The Open Window,” 
though it represents simply a curtain blowing in the 
breeze, has overtones of a definitely sinister qual- 


ity. Looking at it we feel a sense of emptiness, 
foreboding, and sadness. How much we can see in 
the world, if through art we are “taught really to 
see it.” 

This short excursion into art history is not in- 
tended to supply the reader with answers. How: 
ever, it should serve to give life and substance to 
the abstract problem raised initially, namely, the 
relation between reality and appearance. We turn 
back to Psychology and show how this discipline 
can contribute to our understanding of how man 
grasps reality. Here, indeed, is an epic question 
but one, we hope, on which we can bring to bear 
Some of the precision of science, 


CHAPTER 10 


THE PROBLEM OF PERCEPTION 


The general discussion in the preceding Prologue 
does Not specify directly how an attack can be made 

Y empirical methods on the problem of perception. 

owever, it does hint at those sectors of it on which 
= Should initially focus. In this chapter we will 

‘tempt to make those sectors of the problem 
explicit, 


H PHENOMENOLOGICAL METHOD AND THE 
TEGORIES OF EXPERIENCE 


stat Will be recalled from Chapter 1 that psychology 
arted out as the science of mind. The task that 
she Nineteenth-century German experimental psy- 
Slogists defined for themselves was the analysis 
Consciousness, and in this choice they followed 

€ tradition of the British empiricist philosophers 
ume, Mill, Bentham, Hobbes, and others. The 
the difference was that the psychologists meee 
Se Method of philosophy by carrying out their l 
c mations in a laboratory setting under carefu y 
tpo trolled conditions. The experimental method o 
it German school consisted mainly of specifying 
erent situations in which introspective reports 
kn Obtained. Thus, instead of asking the generel 
is = (as an empirical philosopher might) “Wha 
Seling'?”” these psychologists asked questions 


tie makeup, or contents, of feelings under 


thee feel- 
; “and-such specific conditions, for example, 
l : f lavender or 


S in response to the pleasant odor 0 
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feelings while awaiting a signal. This was a useful 
step forward in the development of a scientific psy- 
chology. The great problem that remained was the 
lack of control over the dependent variables—that 
is, the observations by the subject about his own 
mental state, usually reported verbally to the ex- 
perimenter. Such observations were essentially pri- 
vate ones; that is to say, they were not about the 
stimulus or the outside world, but rather about the 
subject's own mind. Thus an experimenter, faced 
with two subjects who disagreed completely as to 
what their respective mental contents were under 
conditions X, was never able to decide which one 
was making a “true” report, if, indeed, either one 
was, or if both were. 

The two major reactions to this ambiguity in the 
method of introspection were supplied, around 
1912, by Gestalt psychology in Germany and be- ` 
haviorism in America. Since we deal with behavior- 
ism and its offshoots in another section, we will not 
discuss it here but will confine ourselves to Gestalt 
psychology and the phenomenological method. We 
have already seen something of it in our discussion 
of social perception in Section Ill. The key assump- 
tion in this method is that empirical truth may be 
obtained through an assessment of a subject's di- 
rect experience of the world. The word ‘‘phenom- 
enologica!" itself means, simply, the study of the 
world as known. It is derived etymologically from 
a Greek word meaning “‘appearance,"' that is, the 


r m rather than the way they are. 
ae ME wee arose from a background of Ger- 
peaa a = ecially Kantian idealism. For Kant, a 
es a it really was—the thing in itself, or nou- 
e = was unknowable. Truth was to be found 
O a the study of the phenomenal world. Such a 
N view was one response to the English phi- 
Beer Bishop Berkeley, who had posed this ques- 
tion: If our only knowledge of the existence of the 
world is obtained through observation, how can we 
ever be sure that such a world exists independently 
(i 
z a p was that we can never be sure but 
an deal only with a world we ourselves construct 
E t of sense data. This, of course, is not really an 
“eal though perhaps no real answer is possible. 
Certainly for most people no answer is even neces- 
sary. Be this as it may, Kant's axiom that the 
study of experience was in itself a valid enterprise 
clearly influenced the thinking of the founders of 
Gestalt psychology, Wertheimer, Köhler, and Koffka. 

Thus, Kohler, in his book Gestalt Psychology, 
defines ‘‘objective (or direct) experience" as an in- 
teraction between the world (stimuli) and the ob- 
server (senses). Such objective experience con- 
trasts with the so-called subjective experience of the 
introspectionist, this being essentially an interaction, 
not between the person and the world, but between 
the person and his own consciousness. Stimuli are 
accessible to an experimenter and can be manipu- 
lated, controlled, and refined with a good deal of 
precision. The situation is thus public and repeat- 
able. This is not true in the case of subjective 
experience. 

In our brief reference to art history, we indicated 
that the world “looks” different to different people 
and thus the view that Monet had of Rouen Cathe- 
dral was not merely the recondite and highly intel- 
lectualized construction of an avant-garde artist but 
rather a genuine and legitimate alternative to that 
immediately experienced by most people. Monet's 
painting represents the way this great church looked 
to him, perhaps at a very special and tiny moment 
in time but nonetheless in a direct and immediate 
experience. To this extent, his statement on canvas 
was, in Gestalt terms, objective rather than sub- 
jective. 

From the standpoint of science, however, the 
study of such direct experience raises certain diffi- 


culties. A report made by a subject as to how a 


stimulus looks to him is not the same as behavior. 
In the first place, it is difficult to know whether the 
subject is making an accurate report of what he ex- 
periences. He may be very uncertain about it, he 
may not be able to articulate it accurately in words, 
and he may be unduly influenced by various atti- 
tudes he brings with him to the experiment. In the 
second place, it is never certain whether a certain 
experience would be reflected in behavior were the 
occasion to arise or, for that matter, if it were SO 
reflected, whether this would detract from its valid- 
ity. Consider the two sets of “parallel” lines In 
Figure 10-1. The top pair, to most observers, 
appear to curve out, the bottom pair to curve In: 
ward. The experience is a rather compelling one: 
Nevertheless we would probably not hesitate to use 
any of the lines as a straight edge if we had to- 
Behavior and experience are not necessarily © 
Ordinate domains of investigation, and it is silly tO 
deny the legitimacy of either one because it does not 
entirely conform to the standards set up to handle 
the other, 

At the same time, it is obvious that as many rea" 
sonable precautions as possible must be taken t° 
reduce ambiguity in a report of direct experience. 
This can usually be done by narrowing the range ° 
stimuli with which the subject is asked to deal an 
by reducing the complexity of the response involved 
in his report. In fact, if at all possible a simple 
digital response of the yes-or-no type is highly de 
sirable. Repetition of the observation is also, ° 
course, essential (cf, Allport, 1955). 

The art of knowing the world involves a succes” 
sion of steps from object to knower. The object 
in the first place, emits energies of various kinds 
Such as light rays, displacement of air molecules 
and volatile chemicals. The impingement of these 
on the sensory receptor surfaces constitutes sens@ 
tion, or Sensory stimulation. At another lee" 
especially in the case of vision, we have a perceP™ 
that is, the apprehension of an actual object in ® 
Spatial context, Finally, we have what may be calle 


si 


it immediately yields- 

Percept, but in addition 
me persons as somethin’ 
mething horrible and frig" 


it 
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ze 


FIG. 10-1 An example of an illusion. Are the lines 
Parallel? (Morgan, 1956) 


ening, and so on. One of the central problems in 
the area we are considering is how we get from one 
level to another, whether, for example, percepts and 
cognitions are ultimately understandable in terms 
Of sensory input or whether each requires its own 
level of explanation. 

This problem has a long history, and to under- 
Stand it better we must look at the way ideas about 


it have developed. 


HISTORICAL BACKGROUND 


‚ John Locke, the seventeenth-century philosopher, 

În reaction to several thinkers before him, put for- 

Ward the view that all ideas the mind has (percep: 

tions and cognitions) are derived from information 

= get through the senses and our reflections about 
ese. He says: 


But ali that are born into the world being St” 
founded with bodies that perpetually and diverse y 
affect them, variety of ideas, whether care be ta - 
about it or not, are imprinted on the minds © 
Children, Light and colors are busy at hand every” 
Where when the eye is but open; sounds and ar 
tangible qualities fail not to solicit their prope 
Senses, and force an entrance to the mind; id 
Yet | think it will be granted easily, that if a r 
Were kept in a place where he never saw any a id 
Put black and white till he were a man, he wort 
ane NO more ideas of scarlet or green than ‘ge A 
om his childhood never tasted an oyster DT. 

pineapple has of these particular relishes [Locke. 
939, p. 250]. 
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For Locke, "simple ideas” constituted essentially 
the building blocks of complex knowledge about the 
world and of thinking in general. Interestingly 
enough, Locke saw little problem in how raw sen- 
sory data were transmuted into such ideas. For 
him, this was done by learning or ‘‘habitual cus- 
tom." Thus a round globe of gold or alabaster, for 
example, that for the eye consists only of a flat 
plane with gradation of hue and color, nevertheless 
is perceived by us as a convex figure of uniform 
color. Such a percept is based upon a very rapid 
judgment made about sensory information with 
which we have had a good deal of experience. 

Such a formulation will probably be acceptable to 
most readers and seem to them perhaps to be no 
more than plain common sense. Indeed, it was 
taken on faith by most nineteenth-century psychol- 
ogists, one of whose major enterprises was to try 
to analyze, by careful introspection, complex mental 
functions down to the basic elements out of which 
they had been built. The great German physiologist 
H. von Helmholtz held such a view and in the third 
volume of his handbook A Treatise on Physiologi- 
cal Optics (1962) gave a formal name to the judg- 
mental process that orders sensory data. He called 
it unconscious inference—''unconscious’ because 
we are usually not aware we are doing it, ‘‘infer- 
ence" because the process essentially involves the 
decoding of a set of sensory signals. It is as if 
information about the real world were transmitted to 
us by a code (sensory input) which we gradually 
learned through experience how to break. After 
practice, we are able to make an interpretation of 
any particular combination of signals without think- 
ing—that is, unconsciously. 

Such a theory as this appeals perhaps because it 
seems so obvious and so broad. In fact, it is still 
with us in the transactionalist functionalism of 
Ames, Kilpatrick, Ittleson, and others (cf. Kilpatrick, 
1961). The rather formidable sounding title of the 
theory is merely a way of summing up the main as- 
sumption of this group of men that we come to have 
organized perceptions of the world through the use- 
ful (or functional) encounters (transactions) that we 
have with it. Playing with a ball teaches a child 
what round objects (as opposed to flat circular 
ones) are like—that is, look like. Thus the theory 
is not too far from that of Helmholtz and has ni 
same attractiveness. The only trouble with such a 


i i is that it is pitched at such a broad 
ag BT akin too much too easily and, for 
the same reason, is almost incapable of being dis- 

ed: in other words, it is not capable of em- 
is heck. Furthermore, it glides too smoothly 
ean important problems without really analyz- 
a eg Thus we do not really know what is 
na WE sensory element, if such a thing exists, 
ae a know how the mind comes to make a 
Te it when confronted with an array of sensory 
es In fact, these questions constitute pre- 
en the basic problem of perception. Restating 
ein i ther terms does not necessarily solve it. 
F E Shis as it may, the distinction these theories 
an made between the sensory level and the per- 
ceptual level is an important one. It has been 
explored in several interesting ways by other workers 
in the area. We will look at two other major the- 
oretical positions concerning it. 

The first of these is represented by Gestalt psy- 
chology. As we pointed out earlier, this school of 
thought, originating in Berlin, is closely linked to 
the philosophical heritage left by the philosopher 
Immanuel Kant. Besides its stress on the phe- 
nomenological method, Kantian philosophy postu- 
lated, as we saw in Section Three, that we can 
experience the world of objects only by virtue of 
certain categories of the mind which we impose au- 
tomatically on sense data. We do not proceed, as 
Locke had it, through a gradual transition from sim- 
ple ideas to more and more complex ones; rather 
our experience is immediately ordered and organized 
by rules which are a basic part of the makeup of 
our minds. The mind is rather like a prism which, 
receiving the mixture of hues that together consti- 
tute white light, orders it into component parts. 
Kant says: 


When | speak of objects in time and in space, it 
is not of things in themselves, of which | know 
nothing, but of things in appearance, that is, of 
experience, as the particular way of knowing objects 
which is afforded to man. | must not say of what 
| think in time or space, that in itself, and inde- 
pendent of these my thoughts, it exists in space 
and in time, for in that case, I should contradict 
myself; because space and time together with thie 
appearances in them, are nothing existing in them- 
selves and outside of my representations, but are 
themselves only modes of representation, and it is 


probably contradictory to say that a mere mode of 
representation exists without our representation 
[Kant, 1783, pp. 108-109]. 


Gestalt psychologists, in exploring perception, 
have simply extended Kant's notion of ‘‘modes of 
representation" and attempted to specify them by 


empirical methods. Consider this statement from 
Wolfgang Kohler: 


Let us begin with Objective experience. 


Under 
normal 


conditions, objective experience depends 
upon physical events which stimulate sense organs. 
But it also depends upon physiological events of 
the kind which we now wish to explore. The 
Physicist is interested in the former fact: the de 
pendence of objective experience upon physical 
events outside the organism enables him to infer 
from experience what those physical events are. 
We are interested in the latter fact: since experience 
depends upon Physiological events in the brain, 
Such experience ought to contain hints as to the 
nature of these processes. In other words, WE 
argue that if objective experience allows us to draw 
a picture of the physical world, it must also allow 
us to draw a picture of the physiological world tO 


which it is much more closely related [Köhler, We 
1947, p. 57]. j 


Thus Köhler went a step beyond Kant in Sug 
gesting that it sh 


ould be possible not only to find 
out more about these modes or categories of ex 
perience but also to Specify their neural counter 
parts in the brain. 


The idea that there exists, | 
fact, such a correspo; 


ical and the experie 
isomorphism, 


ane we shall show Shortly, the basic goal in the 
stalt approach to Perception has been the specifi: 


cation of these orderi i incl : 
A erin i u 
Organization, th a expe 


it ic OUgh the study of direct experienc® 

open i“ a that, for this school of thought 

reference to rect experience is not explicable g 
into it. A the Sensory elements which may 

a alyzihe Percepts into sensations will m 

his way, the Gestalt positie 

Locke and the structuralis®” 
© followed his tradition. At t 


t 
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Same time, it is true that the raw material of per- 
ception is still considered to be sensation. On this 
Point—that the senses do not tell us about the 
World of objects, but perception does—there is 
agreement between the different theories. This idea 
Seems commonsensical. After all there is nothing 
'n the rods and cones—the sensory receptors of the 
eye—that can yield to us anything except hue and 
lightness differences. The “innocent eye,” to use 
Ruskin's Phrase, sees only patches of color, not 
Objects that have permanent sizes, shapes, and posi- 
tion. Likewise, touch will give us impressions of 
temperature and of hardness and softness but will 
not supply us information about object qualities. 
It is because this idea has such intuitive appeal, 
Perhaps, that it is only quite recently that someone 
aS taken a second look at how much information 
hid Sensory receptors can give us. James J. Gib- 
hea of Cornell University, has supplied a completely 
mes Outlook on the problem. l 
at ee has been interested in demonstrating that, 
or cust to some extent, we do “'know'’ with our eyes 
“with our fingers, that is to say, that the senses 
ae rich informational content. For him, the 
a Problem involved in building up a ale 
Sais of the world is not through some hig er 
Mme ng Or associative process that gives jeannet 
ratna, Bless and chaotic sensory elements, | ut 
Wa Sr through learning to cope, in an economica 
tips’ With the vast amount of meaning at our finger- 
inves in the sensory receptors in our eyes. 
his book The Perception of the Visual World 
a), as well as in a later summarizing article 
Gibson distinguishes between two kinds of 
fielq experience we can have: one is of the ap 
these the other is of the visual world. The first 
si En 'S the array of patches of color, Bra 
reag, DO of fluid contours to which we hav 
Y referred. It is what the painter often tries to 
hig and it is difficult to do this—when he staite 
thous, Position. It is also what was common y 
Eht to be the one uniquely furnished by the 
rected receptors working alone before being Cor- 
Y Some kind of “conversion” process. The 
Orld, by contrast, is the orderly world we 
tain tne Occupy, the world in which objects wa 
Sur a elr size, shape, lightness, and color despi 
them ngle of regard and the distance we are from 
his is the world that many thought to be 


Sen 


Visual W 
Nor 
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the one produced by correction of the visual field, 
either by associations built up or by categories im- 
posed on it. 

Gibson's position holds that these two types of 
experiences are merely alternatives. The visual 
world does not depend on the visual field, but rather 
either may appear depending on the stimulating 
conditions. This point of view breaks down the 
traditional distinction between sensation and per- 
ception by offering a new definition of sensation. 
To understand this, we will first look more closely 
at the old definition. 

This derives from a model, well developed in the 
nineteenth century, that takes sensation to be the 
excitation by a quantum of the appropriate kind of 
energy (the adequate stimulus) of a discrete and 
isolated unit on the sensory surface—whether this 
be in the retina, in the organs of hearing in the 
inner ear, or in a free nerve ending in the skin. 
Such stimulations produce the so-called qualities of 
sensation—a red hue, a loud sound, or a feeling of 
pain. The establishing of such dimensions of sen- 
sation involves a highly specialized experimental _ 
situation, one in which a motionless observer fo- 
cuses carefully on the specific modality involved. 
In such a setup, it is clear that the observer is not 
concerned at all with the real world of objects—only 
the excitations that some of them may produce in 
his experience. As we have pointed out already, it 
is on the basis of this model of sensation that most 
thinkers have felt that our perception of the real 
world of objects, by virtue of some transformation 
process, is constructed. 

Gibson's work on some practical problems of per- 
ception in such highly mobile situations as that in- 
volved in landing aircraft led him to see the ar- 
tificiality of the experimental paradigm described 
above and hence its inappropriateness for under- 
standing the “useful dimensions of sensitivity [Gib- 
son, 1963].” The fact of the matter is, that we 
make meaningful contact with the world by moving 
around in it. The whole organism is, with all its 
sensory modalities, constantly searching and explor- 
ing its environment. Even when we are sitting mo- 
oking at an object such as a piece of 
yes are constantly in motion, not 
fairly gross voluntary motions by 
lore an object, but also with 
that guarantee stimula- 


tionless lo 
sculpture, our € 
only with those 
which we visually exp 
the fine involuntary tremors 


i Itiple units in the retinal mosaic. Under 
Nae are: the movements of oh 
ganism are much more pronounced. The result o 
this is that stimulation continually sweeps a 
the receptor surfaces; rarely is it focused on the 
component parts that make up these surfaces. 

This being so, then what must be important for 
perception is not so much whether particular sen- 
sory units are excited or not excited but rather the 
range of them which is excited and the order in 
which members of a sensory array are discharged 
by stimulation. Thus, for Gibson, ordinal stimula- 
tion is the key to veridical perception, that is, per- 
ception of the visual world—not which units are 
triggered, but the order and pattern of their trigger- 
ing. Though specific units may change, the pattern 
may remain invariant, and thus our percepts will be 
the same, much as a melody may remain constant 
no matter what key it is played in. 
tion comes to have two meanings. 
words: 


Hence, sensa- 
In Gibson's 


The first meaning refers to the effects of stimula- 
tion in general. The second refers to conscious 
impressions induced by certain selected variables 
of stimulation. We can now assert that in the first 
meaning sensory inputs are prerequisite to percep- 
tion, but that in the second meaning sensory im- 
pressions are not prerequisite to Perception. In 
other words, the senses are necessary for percep- 
tion, but sensations are not. In order to avoid 
confusion it might be better to call the senses by a 
new term such as esthesic system. We can then 
distinguish between sensory perception and sensory 
experience, between Perception as a result of stimu- 
lation and sensation as a result of stimulation 
[Gibson, 1963, p. 8]. 

Whether Gibson is correct in hi 


sensations, as he defines them, are not necessary 
for perception remains to be seen. As we shall 


show in the next section, there are many perceptual 
situations in which what he calls ordina 


S assertion that 


| stimulation 
seems to be reduced to a minimum—as for ex- 
ample, in viewing a line cube drawn on paper. Con- 


sequently, it is possible that his 
have universal applicability. 
judgment about this until we h 
look at some data. 

Whatever the case may be about sensation and 
perception, there is still a third level which we will 
explore more fully later on in this section. This is 


position does not 
But let us reserve 
ave had a chance to 
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the level of cognition, as we have termed it. Be- 
sides the fact that we may be able to see a house 
as a unit—rather than just as patches of color= i 
may also have feelings and thoughts about it ta 
are not contained in the bare perception of it. fa 
highly ornamental Victorian dwelling, with its E 
crustation of nonfunctional turrets and windows, a 
conglomeration of straight and curved lines, M y 
offend us. The simpler lines of a Saarinen or a 
Neutra may please us. We may associate a at 
ticular house, whatever its architecture, with ie 
and sadness or with happiness and life. Most = 
the things we perceive have meaning. Furthermori 
it is also true that our actual percepts may imee 
deformation as a result of motives and wishes t on 
are part of our makeup. And we have er 
the subject a good deal of experimental materi i 
Some of this we touched on in Section bebe 
but we will consider more of it in a later chab 
For the moment, we wish only to establish that F 
sides sensation and perception (whether at one = 
or two) there is yet another level that must be ni 
into account when we analyze the process of kn 
ing in human beings. 


THE NATURE OF THE UNITS: WHOLES 
AND PARTS 


ae of 
In the previous Sections, we saw that the aite 
analysis used to understand behavior were nt 
Bross ones. For example, Freud and many of t sa 
who followed him dealt with such large units Re 
dream, or thought, or an actual piece of aati 
No attempt was made by these men to reduce t ulaf 
macroscopic observations to their more mi 
constituents, Certainly, it would be possib into 
take, say, a compulsion to drink and analyze it that 
Specific muscular movements, but it is doubtful by 
it would any longer be capable of being handle“. 
the psychoanalytic model. The same applies nat 
Case of social acts. To break them up into : 


more molecular structure is to lose something 
their essential nature. 


In the field of perception, Gestalt psycholog i 


ti 
have made a strong formal argument for this his 
reductionist” position. It will be recalled that uc 
school arose partly as a reaction to Wundtian = F i 
turalist Psychology, whose main goal was preci® st 
in fact, the dissection of consciousness into its 
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elementary components or dimensions. This may 
be a legitimate idea, and certainly, modern biology 
has opted in recent years for a greater and greater 
Stress on the molecular, an orientation that has had 
remarkable results; nonetheless, it may well be that 
Such a bias is not the only one likely to produce 
interesting results in psychology. 

The German word Gestalt means, in fact, "whole," 
or “totality.” Thus the claim of this school was 
that we experience the world in terms of wholes 
Which are immediately given rather than in terms of 
a Summations of many parts. As Wertheimer 

ys: 


l stand at the window and see a house, trees, sky. 
Now on theoretical grounds, | could try to count 
and say: “Here there are... 327 brightnesses and 
hues.” Do | have "327"? No, | see sky, house, 
trees; and no one can really have these "327" as 
Such. Furthermore, if in this strange calculation 
the house should have, say, 120 and the trees 90 
and the sky 117, I have in any event this combi- 
_ nation, this segregation, and not, say, 127 and 
100 and 100; or 150 and 177. | see it in this 
Particular combination, this particular segregation; 
and the sort of combination or segregation in which 
l see it is not simply up to my choice: it is almost 
iMPOssible for me to see it in any desired com- 
bination that | may happen to choose, When | 
Succeed in seeing some unusual combination, what 
an range Process it is. What surprise results, when 

ter looking at it a long time, after many attempts, 
x discover— under the influence of a very unrealistic 

et—that over there parts of the window frame 


Make an N with a smooth branch [Wertheimer, 
1923], 


tue decision to take naive objective experience of 
cial te ganized entities as houses and trees is cru- 
and “a Gestalt psychology. The search for rules 
the Re is then made at this level rather than at 
and Ore microscopic level of the specific brightness 
acce Or receptor mechanisms of vision. If it is 
in „Pted that the world is immediately experienced 
'S Way, then certainly it would seem to make 
e to follow such a course; and it can seriously 
io estioned whether such laws as apply at the 
a ee level can fully explain laws that op- 
ig the Macroscopic level. This is the question 
em | by Gestalt psychologists and answered by 
lep |N the negative. Thus a house is made up of, 
US Say, bricks and mortar. But to know all 
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about the properties of bricks and mortar hardly 
tells us everything about the house; for example, 
the reasons why the house is not blown down by a 
high wind or why its architect wins a prize must be 
found in the way in which the parts of the house— ~ 
not only individual bricks but also particular ar- 
rangements of them such as arches—are all put 
together. In point of fact, the architect operates in 
practice at several levels. He must know something . 
of the chemical composition of different building 
materials, something of structural engineering, and 
something of art. The notion that knowledge of the 
first of these, the most microscopic, will be suffi- 
cient, even potentially, is certainly doubtful. 

A corollary of this stress on "wholes" by Gestalt 
psychology is the notion that the kind of approach 
we must take to their study must be a dynamic one 
rather tnan a mechanical one. What do these 
terms mean? It may help if we look at what Köhler 
had to say on the subject. 

In a physical system events are determined by two 

sorts of factors. In the first class belong the forces 

and other factors inherent in the processes of the 
system. These we call the dynamic determinants 
of its fate. In the second class we have character- 
istics of the system which subject its processes 
to restricting conditions. Such determinants we will 
call topographical factors [Köhler, 1947, p. 107]. 


As Köhler goes on to point out, most machines 
or mechanical systems are so arranged that the 
operation of dynamic factors is severely limited by 
imposing a maximum number of topographical con- 
ditions. For example, in a car, the forces generated 
by the combustion of gas fumes in the cylinders 
are harnessed to drive the car forward. This is 
done by the mechanical arrangements of a cylinder 
with rigid walls, a closely fitting piston inside the 
cylinder, connected in turn to a crankshaft which 
transmits the motion of the piston to the wheel axle. 
Thus the forces of the system are constrained and 
directed to a single end, namely, to move the car 
bei mechanical system may be contrasted with 
a more dynamic system. A good example is the 
soap bubble. Essentiaily, this is a system in which 
a balance is struck between (1) the tendency of the 
soap particles to adhere together, (2) the pressure 
of the air inside, which tends to burst the bubble, 
and (3) the pressure of the air outside, which tends 


r. The resultant system 
eee m... maximum volume for 
an Se ne surface. Thus the air pressure is 
the er and kept at a minimum while as 
ae articles as possible are allowed to ad- 
oe aera since with a finite number of par- 
ge ean be together when the surface is 
En er te that in such a system there are no 
smaller. a constraints, only the balanced 
rigid as of dynamic forces. u 
T been the Gestalt view that both the min 

iie i system are dynamic rather than 
a a T stems. Such a position is more axio- 
as en on faith) than logical. What we 
— om the nervous system, at least, does not 
KioN a indicate that it is a completely dynamic 
es mechanical system. It is true that 
Jr: nr up of discrete receptor organs and neu- 
cS mal ting units. But there are so many and 
‘ia rn interconnected that to think 
at om = constituting a kind of machine in the 
rn may be misleading. 
be evident to the reader that Gibson by his 
h finitlen of sensation has also opted for an ap- 
cn to perception that involves a stress on pat- 
en totalities, of stimulation. Though he 
bee from the Gestalt psychologists in some im- 
mes ways, to this extent he holds a position 
re to theirs. The perceptual world is not to be 
Ben by reference to the specific excitations of 
er sensory units. Stimulation patterns of en- 
ander surfaces will supply the answers, 


THE TONIC SYSTEM: THE RESPONSE SIDE 
If one grants that all sensory inputs that affect 
an organism during perception must be taken into 


Gibson and the 
ed even further, 
ption of the real 


been put forward by 
Wapner of Clark Uni- 
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versity. They have labeled it the afao toniet 
ory. The key notion of the theory is that 8 
nismic states are part and parcel of ri m 
perception may be affected equivalently by Heer 
kinds of stimulation and direct muscular ott 
[Werner & Wapner, 1952, pp. 325-326]. saiet 
theory is correct, then any alterations in mu rie 
tonus should affect the way we perceive the Wi hall 
This indeed turns out to be the case as we ae 
see later on. At this point, we only wish to aft 
the point that perception tends to be a nn Be 
process in the sense that its explanation mu 
couched in terms of the interactions of part is 
tors. It is Probably not a phenomenon te er 
understandable by searching for the ‚smalles 
most microscopic events that underlie it. 


N t 

We have spent a good deal of time setting S 
the theoretical background of perception. ye 
perhaps more necessary in this field than "darin 
others. The problems we have been cons! ophi- 
may seem to the reader to be somewhat philos To a 
cal and rather removed from empirical test. re of 
certain extent this is quite true, but they 4 one 
the greatest importance insofar as the ee 
takes toward them determines, in a broad “kin s 
the research directions one chooses and the t this 
of experiments one carries out. We hope tha nich 
will become clear in the following chapter, ne on 
describes some key studies that have been do 
various perceptual phenomena. r before 

Perhaps the major point to be emphasized roat 
continuing concerns the general style of apP fiel 
to psychology taken by those involved in the the 
of perception, All of them—the gestaltists ur 
transactional functionalists, Gibson, and na rting 
Sory-tonic theorists—have felt that a proper 5 ee 
Point to understanding human beings is the cess 
of their xperience—that is, how individuals pre nell 
the information that continually impinges voferre 
Sensory receptors, Much behavior can be re yas 
to facts at this level. Because we see a u 
solid, we do not walk into it. Because we nif it. 
cliff in front of us as a cliff, we do not walk y at 
Work in this area of perception is aimed Se G 
finding out how we arrive at such eunelysions,, the 
cerning solidity and depth and what it is er do 
Physical aspects of the stimuli that allow us 
this so quickly and easily. 
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CHAPTER 11 


THE PHENOMENA OF 


PERCEP TION 


TH 
vis BASIC ARTICULATION OF THE 
UAL FIELD 


The Ganzfeld 
ores the visual field, as we defined it earlier— 
me i Patches of brightnesses or colors—contains 
bins Nformation. It is experienced not just as a 
ing, a “nothingness” but as a surface hav- 
e eher parts that are differentiated one from 
tain of hei from a background. Furthermore cer- 
and Sther parts may appear to "go together, 
e viša. do not appear to do so. In other words, 
© char. field is articulated. Note, however, that 
With ey acter of the articulation is highly unstable. 
tern of ris movement an observer makes, the pat- 
each ese color patches and the size and shape 
by a will change. Thus a color patch occasioned 
este. book lying on a table, for example, will 
®Ned as a and also more and more foreshort- 
"the ij he observer steps back from it. Likewise, 
t rightness nation is altered from dim to bright, the 
It does a of the red patch will also change. Still, 
Bains: roughout maintain its integrity as a unit 
hus me neral background. 
es a € experience of unity against a ground 
tains Ppear to be a primitive or basic one that per- 
World Oth to the visual field and to the visual 
> That this is so is indicated by the fact that 
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people who were born blind of congenital cataract 
and then have their sight restored are able immedi- 
ately to see unities in the field but not identities; 
the latter are unities which have stable character- 
istics that can be recognized again and differen- 
tiated from other unities (von Senden, 1960). We 
will examine these data in more detail shortly. 

Now to see figures and backgrounds, we must 
first be able to see surfaces. What allows us to do 
this? According to Gestalt psychology, a necessary 
condition for this is inhomogeneous stimulation of 
the optical system. When stimulation is homo- 
geneous, then, we should not be able to see sur- 
faces. This follows from the position of this school 
that perceptual experience results from the opera- 
tion of dynamic laws, that is, laws governing the 
interaction of parts. In other words, it is not simply 
the punctate firing of single receptors but rather 
the relative amount of firing of some of them as 
compared to that of others that counts. Such a 
relational approach implies that the simplest visual 
experiences will not occur when stimulation is dis- 
tributed as evenly as possible over the whole visual 
field, that is, when stimulation is homogeneous. 
How do we produce such a condition? The follow- 


Whitewashed 
wall 


a Fixation point 


Subject 


Bu; 


ing example gives us an answer to this question and 
aleo tells us what happens when we impose homo- 
geneous stimulation. 


Example 11-1 The experience of homogeneous 


stimulation: the Ganzfeld experiments (Metzger, 
1930; Cohen, 1957) 


In 1930, Metzger in Germany initiated research 
on this interesting problem. He had subjects sit- 
ting in front of (1.25 meters distant from) a care- 
fully whitewashed wall 4 by 4 meters in area. On 
all four sides of the wall, wings were added, these 
being bent in somewhat toward the observer (cf. 
Figure 11-1). . ; 

Under low illumination, the subjects failed to see 
the surface of the wall but saw, instead, a fog-filled 
space stretching an indefinite distance. It could 
thus be concluded from these data that under con- 
ditions of homogeneous stimulation percepts tend 
toward the simplest possible Condition. The one 
perceptual dimension that does remain is depth. 

Some of the repetitions of Metzger's experiment 
have failed to give such definite results (e.g., Gib- 
son & Waddell, 1952). One by Cohen (1957), how- 
ever, appears to verify it completely. Cohen used 
as his apparatus two intersecting hollow spheres, 1 
meter in diameter, as shown in Figure 11-2. The 
surfaces of these spheres had a minimum of tex- 
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Projector 


alz- 
FIG. 11-1 Ganzfeld setup. (M€ 
ger, 1930; Engel, 1930) 


ture and could be i 


eis 
ndirectly illuminated at vario 
intensities. 


Sixteen observers gave relatively ie 
liable reports of a foglike volume extending an sre 
definite distance jn Space. Consequently, he 
Seems to be little doubt about the validity of 
Phenomenon, 


t 
In addition, both Metzger and Cohen found T 
an increase in the level of illumination led U: 
to the appearance of surface, According to wine 
this was due to the inhomogeneity of stimula 
arising from the microstructure, or textures 
the wall (a sphere in Cohen's experiment). ac 
whereas the experience of depth (though not eri- 
Curate judgment of it) seems primitive, the eXP 
ence of surface apparently is not. 


Some of the a 


ort 
vailable data thus seem to SUPP" 
Gestalt th 


u 
eory. This is not to say they do not $ 


lea$ 
well, but they do at 4 
Suggest t 


There are man 
Ganzfeld— for ex; 
a homogeneous 
tends to di 
bel, & Sea 


y other interesting features of 
ample, if it is colored as well a 
red or green light, this color ie 
“appear in a short time (Hochberg. ya 
an, 1951). This is not due to a4? 


Eyepiece 

‚and 

lightproof 
mask 


FIG. 11-2 Cohen's apparatus for 
studying the Ganzfeld effect. (Cohen, 


Light source 


Sphere A Sphere 3 


tion—as, for example, when we adapt quickly to a 
Smell Or a taste—and must consequently be at- 
tributed to properties of the Ganzfeld. 

Thus inhomogeneous stimulation is needed to 
articulate the visual field in experience—to see a 
Surface ground and then to see unities standing out 
against this ground. Let us look at the figure- 
8round problem. 


Figures and Ground 
So-called figures, in the most primitive sense, 
ge ba regarded simply as rather large inhomo- 
ueneities in the visual field. However, they are 
Really more than this. Figures as we experience 
ihe in our visual world have a distinctness of size 
stang ae and of other features that make 
di Out from the surface ground. We will be 
cussing here flat surfaces rather than objects in 
figg cs dimensional space, though the properties of 
res Probably apply in both cases. ; 
Ne worker of the Gestalt school, Edgar Rubin, 


8 i x tags 
on Mined in detail the laws governing “figure 
Mation.” These are set out in Example 11-2. 
R . 
Xample 11-2 Figure and ground properties 


Rubin, 1958) 


pe Characteristics of figure and ground are fun- 
Can a to much of our experience. Before we 
hw about shape or size, we must be able to 
Stu oe figures and attend to them. Rubin's 
Vielded Of the experience of figure and ground have 
Fj. @ Number of phenomenal facts as follows: 
tures tend to be seen as being in front of the 
Linu iy ý which gives the appearance of having con- 
int = behind the figure. This point is illustrated 
radiaj example in Figure 11-3. If the arcs with the 
lines are seen to constitute the figure, then 
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1957) 


FIG, 11-3 Figures have the property of appearing to 
be in front of the ground. (Rubin, 1958) 


the concentric lines usually appear to be continued 
behind the figure. The opposite applies equally. 
If we stare at the whole unit for any length of time, 
the figure will tend to reverse. 

Other things being equal, the figure tends to be 
simpler and more symmetrical than the ground. 
This is illustrated in Figure 11-4. It is very easy 
to perceive the wavy white stripes as figures against 
a black ground, but the reverse is difficult. 

The figure tends to be unified. To some extent 
figures are independent of the ground. This point 
is interestingly demonstrated by the so-called Wert- 
heimer-Benussi effect shown in Figure 11-5. The 
gray ring, if inspected fairly naively, appears to be 
a uniform gray in spite of the fact that one half of 
it lies on a white, the other half ona black ground. 
However, if a pencil or some thin object is placed in 
the middle of the ring going from point A to B, this 


ity i ickly lost. Now one half appears darker, 
unity is quickly ee 


i This contrast 
he other half lighter. ; { 
a one hue induces in another its own com- 
l ntary, is a well-known phenomenon. Thus 
u i The point of 


red will induce green and vice versa. 


ww 
i ee 
— 3 a 


i ical parts of the 
IG. 11-4 Simpler and more symmetrical p 
oe are seen as figures. (Krech & Crutchfield 
[modified] 1953) 


interest here is that this effect is limited as long as 
the unity of the ring is preserved. Once it is 
broken by a contour, induction occurs. 

We must emphasize, however, that the figure is 
never completely independent of the ground. Thus 
whether we see the central figure in Figure 11-6 as 
a square or a diamond depends a good deal on the 
orientation of the ground. Thus b is definitely seen 
as a diamond, d as a square. The figures in a and 
c, however, can be seen as either, though both 
more readily as squares. Consequently, it seems 
clear that the total effect we get from viewing a 
visual field is the resultant of a rather complex 
interaction between figure and ground. This last 
point illustrates a concept that goes slightly beyond 
that of ground, namely, framework. This notion 
implies a property of directionality, or orientation. 

The figure is more definite and better articu- 
lated than the ground. According to Koffka (1935, 
p. 186) the same hue looks less deeply colored 
(i.e., less saturated) when it is ground, more when 
it is figure. In an ambiguous figure, such a transi- 
tion in color occurs as reversal takes place. 


The above are a few of the major features of 
figure and ground that have been described. There 
are others which need not concern us here. We 
will turn instead to the problems involved in the 
perception of several figures or objects in a field 


and the question of how we are able to organize 
these in our experience. 


The Laws of Perceptual Grouping 


According to Gestalt psychology, lines, Points, or 
figures or other sharp inhomogeneities in the visual 
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field tend to be organized perceptually according to 
the three principles illustrated in Figure 11-7: 


Proximity. Stimuli tend to be perceived as belonging 


together if they are close to each other in space or 
time. 


Similarity. Stimuli which are similar to each other 


in terms of some dimension are grouped together. 
Continuation. Stimuli which tend to form some kind 


of simple ordered sequence tend to be grouped 
together. 


All three laws follow a principle basic to Gestalt 
psychology. This is that‘ we tend to organize the 
perceptual field in the easiest manner possible. 
Thus it is quite easy to group stimuli that are close 
to each other, or that are like each other, or that 
form some class. It is considerably harder to 
group otherwise. We could perceive in the first 
drawing in Figure 11-7 two groupings, one of black 
squares and one of white according to a similarity 
principle, but since it takes considerably more effort 
to do this, it tends to be avoided, unless we set OU 


to do it deliberately, We will see more of this 
Principle farther on. 


The fact that groupings occur at all is significant 


and represents, of course, the central point N 
Gestalt theory that perception involves “wholes: 
or configurations,” which are organized according 
to some Principles. The Parts grouped, further 
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E = . r 
5 Figures tenä to be unified. (Kendle 
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FIG. 11-6 Dependence of the figure percept on ground orientation. 


more, actually are supposed to exert on each other 
a positive attraction, much as do two physical 
masses through gravitational forces. Perception is 
an active, dynamic affair, not a passive one (Koffka, 
1935, p, 167). Now while the laws outlined above 
State those conditions under which grouping occurs, 
they do not specify either the psychological or phys- 
iological nature of the forces of attraction between 
two parts of the visual field. The term “grouping” 
itself also requires more precise definition than is 
usually given to it. Some experimental data pre- 
Sented below have at least indirect bearing on these 
questions, 
Example 11-3 Visual perception studied by the 
method of stabilized images (Pritchard, Heron, & 
Hebb, 1960) 


=. Is well known that our eyes are never still but 
© constantly making fine, rapid movements. Due 


E BIER 
O 00% 
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g 
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Proximity Similarity 


FIG, 1 
Continuation. 


l6 
> THe PHENOMENA OF PERCEPTION 


1-7 Three laws of perceptual grouping: proximity, 


to this constant tremor, an image falling on the 
retina is never really stable, although it may appear 
to be so in perception. Now curiously enough, it 
has been shown by a number of investigators that 
the stabilization of the image by eliminating fine 
eye movements produces intermittent disappearance 
and reappearance of any visual object. This is 
known, after its discoverers, as the Ditchburn-Riggs 
effect. The main point of interest for us here is 
that some figures or parts of figures show this kind 
of change more than others and that there are 
apparently some “rules” governing these differ- 
ences. These rules have considerable bearing on 


the laws of grouping, as well as on some other 


aspects of Gestalt theory that were discussed above. 

Let us first look at the method used by Pritchard, 
Heron, and Hebb. One eye of a subject is fitted 
with a contact lens which, because it fits tightly, 
follows small eye movements accurately. To one 


(4) 


(6) la’) 


Continuation 


similarity, and 


side of the lens is attached a stalk to the end of 
which is fixed a small assembly consisting of a 
miniature high-power lens, target (a figure), and 
light source. The diagram in Figure 11-8 shows 
the main features of the apparatus. With such an 
arrangement, any movement of the eyeball produces 
in the target a movement corresponding in intensity 
and direction, thus maintaining a stabilized retinal 
E iie was done with one eye only, the other 
being covered. Observations were made by the 
subjects lying on a couch in a quiet room. Some 
fifty visual forms were used, of which eighteen are 
shown in Figure 11-9. The results of the experi- 
ment were quite startling—especially to the sub- 
jects involved. The following are of importance to 
us here: . 

Depth effects are striking. A hexagon (number 
7), for example, is often seen as tridimensional. 
Even when it is not, it is seen in a plane different 
from that of its background, usually in one closer 
to the observer. The Necker cube (number 8), 
while sometimes losing its shape, always maintained 
compelling depth. Such findings lend considerable 
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FIG. 11-8 Apparatus used to stud 
conditions of stabilized retinal im 
Heron, & Hebb, 1960) 


y perception under 
ages. (Pritchard, 
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weight to the Gestalt notion that depth is a very 
basic and primitive feature of perception. 

Meaningful figures (e.g., a profile in number 
3) disappear less readily than meaningless ones. 
Likewise, some figures tend to disappear as wholes, 
others in terms of their parts. Thus single lines 
tend to act as units; for example, the three sides of 
a triangle tend to disappear and reappear independ- 
ently. Rounded figures (as in numbers 3, 9, 10) 
are relatively “stable” and ‘‘quiet,"’ while jagged 
figures (numbers 11, 12) are unstable and generate 
an effect of violent motion. These data suggest the 
reality of primitive organizations, though they may 
be of a very simple order. 

Figures or parts of figures near each other or 
similar to each other tend to act as units. In the 
waffle pattern (number 4) rows acted as units. 
Likewise in number 5, a random arrangement of 
dots, a row running from A to B tended to become 
organized and to remain when the other dots dis- 
appeared. In number 17, the line and arc close tO 
each other or continuous with each other acted aS 
units, Likewise, the round parts of number 13 all 
tended to be stable, the angular parts unstable. 


These results give support to the three laws ° 
grouping. 


Closure. This is illust 
number 18. Som 
line would be lost 


rated by an effect found with 
etimes the part above the dotte! 
wo - When this happened, the gaP 
remaining would appear to subjects to be closed: 
This is a Special case of the tendency to simplifice” 


tion in perception when the external situation !° 
ambiguous, 


A final comment: The observations presented 


above are taken from only four subjects who h@ 
had considerable experience with the conditions 3 
the experiment. Consequently, we should be a litt 


el about accepting the results without qualift 
ation. 


The laws of 
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FIG. 11-9 Some of the visual forms used in _ 
the experiment on stabilized images. (Prit- 
chard, Heron, & Hebb, 1960) 


17 
Mee 
= a 
“end Let us turn now to a somewhat higher- 
iu level of perceiving, namely, that involving 


!Bures, 


P; 
Tception of Simple Line Figures 

as 5 US start with simple figures like those known 
first OPfermann cubes, shown in Figure 11-10. The 
oti these seems to produce depth inevitably. 
dept that X and Y produce an experience of 
diffi less readily and Z hardly at all. Thus it is 
Cult to see W as anything but a cube, but Y 
Patte pecially Z can be seen as two-dimensional 
in Such simple experiences raise a number 

| resting questions. 
the first place, we can rightly ask just how 
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much validity such data really have. Do we really 
see" a three-dimensional figure, or do we merely 
interpret it in this way, especially in view of the 
t that we know it is actually a two-dimensional 
drawing? Different answers would be given to this _ 
by different theorists. Unfortunately, there are few 
experimental data bearing directly on the point. 

A second question relating to the first can also 
be asked: if, in fact, the experience of depth is real, 
is it due to innate factors (i.e., inborn properties of 
mind and brain), or is it something acquired through 
experience? Gestalt psychologists have, of course, 
insisted on its innateness. — For them, vied perception 
of depth is given by the simple fact tha ree 
three-dimensional brain and, if conditions allow, 


fac 


222 


G imensi ity in simple line figures: 
= Triuimensionality in simp 

r en cubes. (Kopfermann, 1930) 
e 


f ive objects in three dimensions. 
ee a a allow” is an important 
Ee ae shortly be explained further. Other 
Boe: ani sth would feel that we occasionally see 
ans! drawings as three-dimensional be- 
as had experience with real cubes and 
ae convention of representing them on a flat 
te point is this: assuming that the experi- 

Dae depth is real and also assuming for the 
en ent that this is immediately or innately given 
Ee aranpiibn (and not inferred), how do we explain 
i We will look first at the Gestalt explanation and 
an at a more recent extension of it. 

Koffka and Köhler and others, we noted, consider 
the brain as subject to the same kinds of physical 
laws as are other physical bodies. One such law 
that pertains to the free distribution of energy in a 
system is the so-called minimax principle. It 
states simply that any given parameter of a system 
will take on, not just any value, but the maximum 
or minimum that the given conditions w 
any moment. Thus in the example of 
bubble mentioned earlier, the maximum n 
soap particules become associated by reas 
bubble’s assuming a shape which 
maximum volume for the minimum 
-shape being, of course, a sphere. 
view that the same Principle hold 
ceptual organizations and the under| 
esses. One difficulty in such an 
knowing what maxima and minima, w 
titative terms, can mean in terms 
qualities. The solution of Koffka, Koh 
heimer is the equation of these wi 
symmetry, and regularity. Thus the 
ciple may be stated for perception as 


ill allow at 
the soap 
umber of 
on of the 
Supplies the 
Surface, this 
It is the Gestalt 
S true for per- 
ying brain proc- 
application is 
hich are quan- 
of perceptual 
ler, and Wert- 
th simplicity, 
minimax prin- 
follows: 
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Psychological organization will always be as “good’ 
as the prevailing conditions allow. In this defini- 
tion, the term “good” is undefined. It embraces 
Such properties as regularity, symmetry, simplic- 
ity... [Koffka, 1935, p. 110]. 


The phrase “as the prevailing conditions allow, 
as we noted, requires a little explanation. Gestal 
psychology conceives of two kinds of forces tha 
interact to produce a percept. On the one nang 
there are external forces, which refer to the actua 
physical characteristics of the stimuli as they mi 
pinge on sensory receptors, for example, a par 
ticular light intensity or a particular retinal projec 
tion. On the other hand, there are internal eee 
which refer to those Processes of perception the 
Operate on the sensory impression and tend to oF 
ganize it in the simplest Possible manner. 


g P ri- 
weakening of external forces by various expe 


iust 
mental procedures allows us to see more clearly J 


P s 
how the internal forces, which are the main focu 
of interest, Operate, 


Weakening is usua 
ing procedures: 
light intensity, ( 
can illustrate ea 


lly accomplished by the ae 
(1) short time exposures, (2) we 
3) small size, (4) afterimage. ure 
ch of these by reference to in is 
11-11. Looked at under normal illumination, ! re 
clearly seen to bea polygon. However, if the pe 
is inspected under low illumination, by half-clos 
the eyes or by simply taking it into a darke is 
room, it appears to be a circle. Likewise, if ge, 
book is opened and closed very quickly at this ae 
it will again look like a circle. Third, if we P the 
the book open at this page several yards awar the 
Same thing will happen. Finally, if we stare 4 ou 
figure for about 30 seconds and then transfer e 
8aze to a wall or any plain surface, we will a 
black circle on a white ground. All four proced op 
Weaken external forces, thus allowing the freer Se 
eration of internal forces, which in this case rf 
plify the polygon into a circle. For labora 
Study, there are available various pieces ° 
Paratus that allow us to use these same proce’ 
in a well-standardized and precise manner: 4 
are essentially extensions of the rather crude 
Simple techniques described above. 


ect ‚mer 
The minimax law, first formulated by Werther od 
as the "law of Prägnanz,' or the “law of Eon 
figure,” is 


$ ti 
basic to the Gestalt theory of perceP 
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FIG. 11-11 
Of text, 


External and internal forces in perception 


| = will become evident shortly. Let us see how it 
| applies in the case of the Kopfermann cubes shown 
In Figure 11-10, 
he four figures may be seen either as cubes in 
ree dimensions or as hexagons in two dimensions. 
In other words, the prevailing conditions allow two 
alternative perceptual responses in each case. Ac- 
<ordingly, we should expect, according to the law 
r Prägnanz, that the percept will dominate which 
®Presents the more regular, symmetrical, and sim- 
«gure. Figures W and X are rather more com- 
oe when seen as hexagons than when seen as 
true © This is less true for figure Y and not at all 
Ue for figure Z, Hence we should expect to get 
er three-dimensional cube perceptions for Ww 
and far fewer for Y and Z. Such perceptions 
w hese are thus essentially compromises ee 
stm the object is actually like and what pattern 0 
ulation it produces on our sensory receptors 
Nee What our brain and nervous system impose be- 
o Se of their own properties. The former relates 
What Koffka calls external forces, the latter to 
tes he calls internal forces (Koffka, 1935). It 1 
Bros by reducing the strength of the externa 
We 3307 by making their operation ambiguous that 
inten able to see more clearly the nature of the 
brain forces and thus learn more about mind and 
This kind of experimental procedure, as the reader 
Y recall, is in line with the general orientation of 
oa’ Psychology toward our knowledge of the 
d. What is important is not so much reality 
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but rather appearance, or the phenomenon—that is, 
sensory data as transformed by mind into something 
orderly. Since all reality is ambiguous, we should 
be able to learn the most about the laws governing 
such transformation by studying our experience of 
ambiguous figures or illusions. 

Since the law of good figure is so basic in the 
operation of internal forces, it is worth considering 
some recent efforts to define it more exactly and 
quantitatively. One interesting attempt made by 
Hochberg and McAlister (1953) is described below. ' 


Example 11-4 A quantitative approach to figural 
goodness (Hochberg & McAlister, 1953) 


Hochberg and McAlister took as their primary 
goal the translation of the qualities of so-called good 
figure into quantitative terms. Their definition of 
the term is implied in the statement of their hy- 
pothesis as follows: 


Other things being equal, the probabilities of alter- 
native perceptual responses to a given stimulus 
(i.e. their ‘‘goodness'’) are inversely proportional 
to the amount of information required to define 
such alternatives differentially, i.e., the less the 
amount of information needed to define a given 
organization as compared to ihe other alternatives, 
the more likely that the figure will be so perceived 
[p. 364]. 


To test this hypothesis, Hochberg and McAlister 
presented to 80 college-student subjects each of the 
four Kopfermann cubes, each one being shown for 
100 seconds in balanced order. Subjects were 
asked during each presentation to indicate, by mark- 
ing a test sheet whenever they heard a tone, whether 
they saw the figure as two- or three-dimensional. 
During each presentation, thirty-three tones were 
sounded at random intervals. 

The results are shown in Table 11-1. Each cube 
is described in terms of its complexity, or ‘‘good- 
ness,” by reference to the characteristics indicated. 
Judgments of dimensionality are shown in the last 
column at the right. The investigators concluded 
that their initial hypothesis was not contradicted by 
In other words, in the case of a stim- 
which can yield two or more percepts, 
ich involves the least 
In this experiment, a 


these data. 
ulus situation 
that percept is chosen wh 
amount of information. 


Table 11-1 The relation between figure information 
and tridimensional perception 


Stimulus 
characteristics Responses 
‘Number 
of Points Bidimen- 
stimulus Number of sional 
line of inter- responses, 
Stimulus segments angles section % = 
w 16 25 10 1.3 
x 16 25 10 0.7 
Y 13 19 8 49.0 
Z 12 17 7 60.0 


L______ mm 


figure was more readily seen in depth if seeing it in 
this way gave a greater gain in simplicity and sym- 
metry. All angles in a cube are right angles, and 
all sides are equal. These two properties describe 
a cube completely. Seen as bidimensional, how- 
ever, depending upon its orientation, a cube con- 
tains many inequalities of lines and angles, so that 
it cannot be explained or described simply. 

A more general statement of this rule has been 
made by Hochberg and Brooks (1960). Using ten 
more sets of ambiguous figures (in addition to those 
dealt with above) they were able to make a plot 
between the amount of two-dimensional complexity 
(as defined above) and judged tridimensionality, 
The relation is shown in Figure 11-12, The more 
complex the description required with a two-dimen- 
sional experience, the more likely is the experience 
of depth. The phrase “least amount of informa- 
tion” implies that we attempt to order our world 
in the simplest manner that circumstances allow. 
This is, of course, just a restatement of the minimax 
principle, or law of Prägnanz. This is extremely im- 
portant to Gestalt theory and runs through almost 
all their explanations of specific perceptual phe- 
nomena. 

Before leaving the subject of simple figures, we 
must mention one interesting and important char- 
acteristic associated with such percepts. This is 
the phenomenon of figure reversal. 


Figure Reversal and Satiation 

In such a figure as shown in Figure 11-13, there 
exists an indeterminacy in respect to which corner 
ab is seen as nearest and which as farthest away 
from the observer. Fixation on the cube for a short 


period of time will produce a reversal, first abcd in 
front and then a’b'c'd’ in front. There are many 
other examples of this phenomenon. It may be 
made particularly compelling if it is observed during 
the movement of an ambiguous figure as in the 
simple demonstration described in Example 11-5. 


Example 11-5 Reversal in moving frames 


An outline figure constructed of wire in the shape 
shown in Figure 11-13 is rotated slowly in front of 
an observer. With continued fixation (particularly 
monocular) rotation will be seen to reverse its di- 
rection. Thus if the rotation is actually clockwise, 
it will appear to be counterclockwise. When this 
occurs, the ends of the figure, which are square and 
are usually seen as such, no matter what their 
orientation, now start to change to trapezoid with 
rotation. The total effect is thus a curious one: not 
only does a rigid figure appear to be rotating in the 
wrong direction, but also it appears to change shap® 
as it does so. 

Some indication of reversal can be obtained PY 
looking at Figure 1-13 and allowing first square 
abed and then square a'b'e'd' to be perceived as thé 
leading or nearest part of the figure. If abcd İS 
seen as closer with ab as the leading edge, then it 
and also a’b‘c'd’ appear square, just as a book does 
even when we look at it from an angle. However: 
if a’b’c'd’ is seen as closer, with c'd' as the leading 
edge, then the situation is quite different. Of tw? 
objects of equal Size, the nearest one usually 2P” 
Pears larger. But cd’, though it is nearer in the 
Perspective defined, is also much shorter than a'b’ 
This must mean, perceptually, that a’b’c’d’ 5 > 
ama with side a'b’ much longer than side ed. 
of no rotating in this perspective, the rigidity 
tuall rame is lost, and the trapezoidal sides ê 

ally change shape, the ratio of the long tO 


short sides becomi i ller 
Ing firs sma 
as the frame turn 8 first greater and then 


S- Such a distortion does " 

es when the frame is seen in its real perspective 
Se kinds of effects are due to depth reverse | 

ady. The important point = 
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te 11-12 Relation between figural information and 
©Pth in a variety of figures. (Hochberg & Brooks, 1960) 


a 
s Las c 
6 d 
b 


F p 
i 11-13 Moving frame used in the experiment on 
Eure reversal, 


This raises two questions: First, is this a real ex- 
Ption to the minimax principle, and, if so, why 
cae it occur? Second, if the experience of shapes 
o N be so unstable under the conditions of the dem- 
„"Stration, just what is it that keeps it stable under 
normal” circumstances? The answer to the sec- 
question is rather complex and must wait until 
have presented some basic information about 
ne Perception of surface, size, and distance. Let 
OOk at the first question. 
i e Hochberg-McAlister experi e K 
Mensionality gives way to tridimensioné 
Service of figural (i.e., shape) “goodness. 


175 


ce 
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ment showed that 
onality in 
Now 


THE PHENOMENA OF PERCEPTION 


0 2 4 ó 8 


Two-dimensionol complexity 


experience of 


it will be clear, if we look at Figure 11-13, that it 
is rather easier to see it with abcd in front rather 
than a’b’c'd’. This contrasts with the Necker cube, 
which can be seen about equally well in either per- 
spective. If this is true, then it represents a per- 
ceptual preference that conforms to the minimax 
principle. That is, we prefer the perspective yield- 
ing the simpler figure. It is only the reversal of 
the figure that occurs with continued fixation over 
time that represents a deviation from the principle. 
Consequently, we must envisage some process, 
strongly dependent on time, that is capable of pro- 
ducing a change from the simpler percept initially 
preferred to the more complex, less-preferred al- 
ternative. The name that has been given to this 
process by Köhler is satiation. Although we know 
only a little about the physiological mechanisms 
underlying it, we do know that it occurs reliably, 
and we know something about the conditions that 
favor its occurrence. 


We have already cited two examples of figure re- 
versal. Both of these had to do with depth. Other 
examples shown below have to do with figure and 


ground. Thus Figure 11-14 is usually perceived 


IG. 11-14 Figure reversal. (Kendler, 1963) 
FIG. 11- 


ither as a vase or as two profiles. We 
haley to exert voluntary control over this 
nn It occurs quite spontaneously. Some- 
site te same applies in the case of Figure 11-3, 
what 1 h we may see either a cross whose four arms 
in guen on them or a cross whose four arms are 
Have Ratched, It is not quite the same, however, 
ot arced cross is usually seen more often and 
a longer. The reason for this, according to Koffka 
(1935, p. 183), is that the arced cross constitutes 
a “better figure,’ since the arms, although sepa- 
rated, are given some continuity with each other 
by virtue of the arcs. Such continuity is not sup- 
plied by the crosshatch in the case of the alterna- 
tive figure. Consequently, it is less “ 
ganized" (i.e., more complex) and therefore less 


Then if we were to fixate o 
for a short period and th 
would probably see the 


posure to that figure 
Suggests that satiation must somehow alter the per- 


ceived characteristics of a figure. Some clues as 
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d 
FIG. 11-15 Inspection and test figures used to study 


7 e. 
satiation effects. | = inspection figure; T = test figur 
(Köhler & Wallach, 1944) 


to the nature 
famous ex 
(1944), 


a 
of the alterations are afforded vl 
periment done by Köhler and Wa 


Example 11-6 


a ts 
Satiation and figural aftereffe® 
(Köhler & W, 


allach, 1944) 


The Purpose of the experimental series (of whieh 
this demonstration was one example) was to RT 
the effects of Satiation and to compare percepts | 
Satiated sensory areas with those in nonsatia 
sensory areas. The subject was asked to fixate o 
cross in the inspection figure in Figure 11-15 in- 
approximately one minute, with only the black 50, 
Spection squares present. Following a minute or ite 
the inspection figures were replaced by the es 

, With the Subject still fixating on ce 
He was asked then to report his experien an 
What many subjects found (and the reader par 
check this himself) was that the two open squary 
on the left looked clearer and also farther apa” 
Those on the right looked less clear and closer 
gether. Köhler and Wallach interpreted Rn 
re is a tendency for figures project a 


(on the retina and brain) near a satiating area t 
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di 
= Ae ear from it. Thus the left-hand squares 
Me ced outward, the right-hand squares are 
really kno inward, Whether this is correct is not 
tae wn. Köhler and Wallach have built up an 

theory of brain activity to correspond to 


thej ` 2 
r psychological interpretation. It is based es- . 


ri 
the notion that cells in certain visual 
of stimulas have been firing for some time because 
consequently, are likely to fire less rapidly and that, 
instead im cells near them fire more vigorously 
a certain | e effect of this is that a stimulus having 
Neural ie in the visual field will give rise to 
associated g in a part of the brain that is normally 
ence. th with a different locus in the visual field; 
add that if perceptual displacement. We should 
Several the Köhler-Wallach theory is only one of 
put forward to explain satiation phenomena 


chy f 
1966). example, Osgood & Heyer, 1952; Ganz, 


S 
rit ee as those reported above may not have 
Note He ital with figure reversal. We should 
in Perspe in the Necker cube, for example, the shift 
ion me aoe can hardly be due to differential satia- 
lines gocterent parts of the visual field. Al the 
from rg the cube are actually equidistant 
of satiation and must be producing equal amounts 
Ore be fs eo reversal in perspective must there- 
e may sea very phenomenal kind of satiation. 
front En tired’'’ of seeing one corner as the 
if so the Ai ‚therefore switch it to the back, but 
ifferent ane tired" must mean something a little 
&xperiment i what it means in the Köhler-Wallach 
Karte a which amount of stimulation in differ- 
onsequent the visual field is deliberately varied. 
fects mo ly, figural reversal and figural after- 
en well be separate phenomena requiring 

ò Fet explanations. 

that ae now to the major point: We have seen 
the data er principle is supported nicely by 
NB to kö n figure reversal and satiation. Accord- 
ticular Shler’s theory, the maintenance of a par- 
time į ane organization for some length of 
®xpendit requires the expenditure of energy. Such 
tive orp € Will reach a point at which an alterna- 
will ine ato; even though it is more complex, 
Pitical y, ve less effort. Reversal then occurs. Em- 
p Sumo neation of this point is, of course, needed. 
ably, this would involve comparison of the 
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relative rates of satiation or reversal of organizations 
whose “goodness” is already defined in terms of 
criteria such as those of Hochberg and McAlister 
(1953) or of Attneave (1954). 

Let us now look at another application of the 
minimax principle. This takes us back to the per- 
ception of surface. Obviously most surfaces are 
not regular. The outside of any solid is usually 
slightly irregular and may also be quite unstable at 
the molecular level. Consequently, not only will the 
distribution and density of light-dark gradients be 
arranged rather randomly, but also they may change 
over time. With fine-grain textures we do not tend 
to notice these differences, even though we are 
sensorially capable of doing so. Though an artist 
by virtue of his training, can be very sensitive to 
these nuances, most of us ignore them and perceive 
surfaces as uniform. That we do so is in accord 
with the minimax principle. Some data illustrating 
this point are presented in Example 11-7. 


mani 11-7 Operation of the minimax principle 
in the perception of surfaces (Krech & Crutch 
1958. p. 86) ıtchfield, 


The subject sits with his head inside a hollow 
hemisphere which is evenly lighted at low illumina- 
tion to keep external forces weak. This produces 
the experience of a surfaceless fog-filled space 
When illumination is increased slightly, the texture 
of the sphere reaches the threshold of usual acuity 
and therefore surface appears. Next, the illumina- 
tion is so arranged that a brightness gradient is gen- 
erated across the surface. Under these conditions 
the subject still perceives the surface as uniformly 
lighted. Finally, a thin vertical shadow line is 
projected down the middle of the field. Immedi- 
ately this is done the subject perceives the two 
halves as being very different in brightness, though 
within each half he perceives brightness as being 


uniform. The three steps of the experiment are 


shown in Figure 11-16. 
The perceptual experience resulting from the last 


step constitutes a clear case of the minimax prin- 
ciple. In the previous step, the quite large differ- 
ences existing between the left and right side of the 
fieid are ignored, presumably because the transition 
in light intensity is very gradual and nothing sepa- 
rates the right from the left halves. This homog- 
enization of the field is sometimes called assimila- 


Physical 
stimulus 


Perception C) © 
(a) le) 


(6) 


inimizati imization in the per- 
-16 Minimization or maximiz. he 
ates of surface differences. (Krech & Crutch- 
$ 
field, 1953) 


a i however, the insertion of a 
ce james EN an the field into two discrete 
contour appears to split iia 
parts such that a unified perception is no longer 
possible. The difference between the two halves 
now becomes maximized, the value of each being a 
resultant of all brightness values within it. This 
kind of differentiation is sometimes known as con- 
trast. Thus in the service of generating as simple 
a perception as possible, some differences between 
the halves are maximized, others within the halves 
are minimized. 

It is clear from the above that the introduction of 
a contour into a field has rather a large effect and 
forces a segregation of the field into parts. This 
presumably happens because a contour represents 
a very abrupt kind of inhomogeneity in the surface 
texture. Thus if the inhomogeneities are arranged 
merely randomly and are about equal in degree, we 
tend to see a surface in a frontal plane (i.e., directly 
in front of us); but if a few inhomogeneities are very 
large, we may see units, or figures, or shapes lying 
on a surface or ground. Surface and figures are 


thus dependent on the same basic principle of in- 
homogeneous stimulation. 


The minimax principle is perhaps one of the most 
important and fruitful legacies of Gestalt psychol- 
ogy. It does seem to be true that the mental proc- 
esses of human beings are somewhat lazy, 


sense that they favor percepts that are a 
as possible. 


in the 
s simple 
It is perhaps this fact that accounts 
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for the success of caricatures in art. The essential 
ability of the great caricaturists like Töpffer, pan 
mier, and Hogarth was that of simplifying ha 
ence in a satisfying manner—so satisfying, in Br 
that the caricature often seemed more real than t i 
“reality.'’ As Gombrich says, "For there is a we 
of good caricature—it offers a visual Interpratatiot 
of a physiognomy which we can never forget nn 
which the victim will always seem to carry er 
with him like a man bewitched [Gombrich, 1961 
. 344]. : 
ý pe theorists, notably Wulf (1922), have a 
to apply the minimax principle to memory as Wer 
as perception. Thus they have argued that comp 
and asymmetrical figures which are memorized al 
then later reproduced tend to become simplified aN 
symmetrical because of internal forces working UP a 
them. The evidence that has been gathered ma 
cerning this notion is extensive but by no mee 
Conclusive either for or against the Gestalt positi 
(cf. Riley, 1962). soals 
Besides visual forms, memory for stories IS a or 
considered by some to be subject to normalizing | 
simplifying internal forces. Thus in recalling a er 
rative of some kind, we tend to omit details; 
sharpen the salient features, and to assimilate ort 
Plot to various expectations we may have. Allp! 
and Postman (1947) have used these Lani 2 
formulate a theory of rumors. They suggest ion 
the kinds of alterations shown in the transmis ws 
of a story by word of mouth essentially ut 
Gestalt principles. This accounts for the curi 
distortions we find in rumors. rain 
In all these cases, it has always been unce gen 
whether the evident distortion that occurs bet? 
initial exposure to some material and the slates ` 
tion of it later on are due to perceptual proces ges 
memory processes, or response processes. Chan 


y ible. 
r all of them might be responsi? 


In any of these o 


A discussion of this point is beyond the scoP® re 

this section, however, since our major concern 

is with Perception. peen 
The kinds of Perceptual situations we have ense 

considering so far are rather artificial, in the $ 


eal 
they do not involve the solid objects in the 


ost 
world, although they constitute perhaps the 


: w 
Important part of our experience. We will nO 
amine a more complex level of experience. 


AND KNOWING 


THE THREE-DIMENSIONAL WORLD 


The study of simple figures, especially illusions, 
aS carried out by Gestalt psychology, indicates fairly 
Clearly that the mind may impose on sensory data 
certain organizations of its own. The Gestaltists, 
following their Kantian leanings, have tended to take 
the position that such situations constitute the rule 
for all Perception, which is then always a kind of 
Compromise between the bare sensory input and the 
transformation that mind works on this. If we sup- 
Pose that the mind does make such transformations 
and that these are part of our essential makeup as 
living organisms, then we may well concede that the 

est. way to study them—and thus find out about 
=i By using ambiguous perceptual situations 
Such as illusions in which the mind is allowed more 
freedom and scope. 

Owever, one may also argue that, in the first 
Place, illusions are not typical of an ordinary every- 
aY experience. Usually, we are not puzzled about 
r © real world and do not find it ambiguous, but 
ather move about in it with ease and freedom. In 
© second place, it may well be that the way in 
nl we make experiential decisions about amig 
ints Cases is not by virtue of innate properties 0 
u ahd brain but rather by virtue of the bang 
len ie have already had with the world of ob- 
m S Which we have experienced through all sensory 

Odes since birth. From this point of view, it would 

™ More sensible to give a good deal of study to 

“i Successes in perception rather than to the in- 

'Slons that illusions force on us. 

S We noted earlier, it is precisely this real world 
Meg Objects in which the observer is constantly 

Ing about—whether walking or landing an air 
Ne—that J. J, Gibson takes as a starting pom 

e study of perception. We will give spe 
penton here to his raS of three-dimensional 

1, ePtion. 
ons ll be recalled that according to the nn 
Stim €e surfaces by reason of inhomogeneities © 
the ulation, Solid objects have surfaces, and nun 
Simin Ception of them might be expected to invo z 
an > Principles. Solids exist in three dimensions 
di en and-down dimension, a near-far, Or uep 
the sion, and a right-left dimension. It is aa 

"ferences in these dimensions that yield us 


for 
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impression of an object in space. Thus, in this sec- 
tion, we will be concerned essentially with those 
aspects of stimulation that convey information about 
relative depth of different parts of an object: slant,- 
sidedness, angularity, and other features of the 
three-dimensional world. ù 

With simple line figures, we may see depth rather 
than bidimensionality when such a percept yields 
the simpler figure. However, real solids provide a 
perceptual situation that is much more complex; 
they involve stimulus variables that may demand 
tridimensional percepts even when a bidimensional 
view might be simpler. A sphere represents a good 
example. Obviously, in some ways, it can be seen 
more simply as a flat circle. The fact that it is not 
a flat circle implies that additional kinds of factors 
are working. The description and analysis of these 
factors has concerned thinkers since Euclid, in 
300 B.c. As we shall see, Gestalt psychologists like 
Koffka have felt that the perception of both depth 
and solidity is governed ultimately by the minimax 
principle. Other workers have taken rather differ- 
ent positions. Let us start with the classical posi- 
tion, represented, for example, by Helmholtz. 

According to Helmholtz, much of perception, in- 
cluding depth, is given by means of cues. Note 
that the term “cue” implies some kind of signaling 
stimulus in the object that allows us to make some 
guess, judgment, or inference about its positional 
characteristics. Thus it is by no means a neutral 
word but carries with it an important theoretical 
position, the basic postulate of which involves the 
traditional distinction between sensation and per- 
ception. 

Generally, two classes of clues are recognized, 
depending on whether the sensory input is mo- 
nocular or binocular. 


Monocular Cues 
Size The size of an object tells us something about 


its distance. Hence one part of a figure that is 
smaller than another will be seen as also farther 
away, other things being equal. Of course, other 
things are not always “equal,” so that an edge 
which is seen as smaller than another edge may 
really be smaller and not any more distant from the 
observer. In addition, our knowledge of an object 
may influence our judgment of its size. Look at the 


in Fi —17. Whether we see the ball 
peure m ee as the man's head de- 
as being in hether we see the ball as a ping-pong 
ie ebalı or a basketball. Such a notion, we 
oot ot rather antithetical to Gestalt psychol- 
may reca h has always tried to explain a percept in 
on ae the dynamics of forces operating at the 
terms O ther than in terms of learning and experi- 
we shall return to this theoretical problem 
oes Fer the moment, we can state merely that, 
eh some size-distance judgments, experience 
Sara seem to play a role. 


LINEAR PERSPECTIVE This is illustrated in Figure 
11-18. Parallel lines appear to converge as they 
become more distant from an observer. It will be 
bvious that this set of cues is really only a special 
Bake of the size-distance effect discussed already, 
oy farther objects appear smaller than near 
ones. Thus the railroad ties that are actually nearer 
simply project a larger image on the retina, the dis- 
tant ones a smaller image. Linear perspective is 
commonly used by painters to convey depth, though 
surprisingly enough they did not start to use per- 


spective in this way very much until about the 
fifteenth century. 


INTERPOSITION One ob 
another is usually judge 
` probably a case of figur 
tures of which we have 
may yield some rather 
demonstration by Ames 


ject that Partially blocks 
d to be in front. This is 
e-ground relations, the fea- 
already outlined. Its usage 
interesting effects as in a 
(1946), shown in Figure 
11-19. The card in (c) that appears to be behind 
is actually closer to the observer. This is due to an 
interposition effect Produced by cutting corners of 
the middle and right-hand cards and placing them 
in an appropriate Position in relation to the ob- 
server. The result is to give the illusion that the 
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FIG. 11-17 Perceived size hie 
Pendent on knowledge of objec 
character. (Life magazine, 
1950) 


s N ; en 
two playing cards are very different in size eV! 
though they are objectively equal. 


SHADOW Shading is another factor contributing 
to depth, as illustrated in Figure 11-20. hole 
craters on the surface of the moon appear as ps 
lows when the pictures are viewed right te 
When they are turned upside down, we see bu not 
rather than hollows. The reason for this HE, 
entirely clear. Some writers have suggested from 
we are used to a world in which light comes de 

above, so that a surface whose upper half is se is 
can be only concave, while one whose lower ha ists 
shaded can be only convex. Gestalt psycholo 
would discount such a notion because of its ass 

tion of the Priority of learning over perception. 


nd 
Motion Parattax The final cue to distance me 
depth involves the relative speed of perceived we to 
ment of near and far objects. Near ones apr alll 
move faster than far ones when they are ac case 
traveling at the same rate. This is, again, 2 wen 
of the size-distance effect. The distance cap e 
two far points must be much greater for it ne 
Perceived as equal to the distance between tWO pee 
Points. Thus an object moving at a constant Slow) 
must necessarily seem to move much more ing a 
when it is farther away. A jet airplane fly! ou 
30,000 feet appears to an observer on the i feet 
to drift rather slowly. Viewed from only 30 
it would be seen as going very fast indeed. 


Binocular Cues 


ject: 
> bje® 
CONVERGENCE In order to fixate on a near © 


f 

leas 

the eyes must converge, or turn inward. 5 pe 4 
within a fairly short distance range, there WI a 
relation between degree of Convergence an arisin 


g 
ness of the object. The sensory feedback q thus 
from the movements of the eyeballs coul 


AND KNOWING 


Supply us with a cue as to distance and depth. It 
i obvious, of course, that fixation must occur first; 
int IS, each eye must move to such an angle as to 
veg a single rather than a double image. lf we 
epa a pencil about a foot from our eyes and fixate 
N a point on a wall behind it, we will see two 
el, that is, a double image. Similarly, if we 
en on the pencil, objects in the background are 
n ually seen as double, though we tend not to 
ri this effect. This disparity between retinal 
ees in the two eyes furnishes the basis for 
ocular disparity, the binocular depth cue to be 
'SCussed next. 


Br 3 ; 
‚_ NOCULAR Dısrarıty, or PARALLAX The receiv- 


l 5 
on Part of the eye, that is, the retina, is made up 
very small individual units called rods and cones, 


FI 
G. 11-19 Interposition effect. (Ames, 1946) 


FIG. 11-18 Example of convergence, or linear per- 
spective, as a distance cue. (Morgan. 1956) 


each of which can send an impulse to a specific 
area in the cortex. Thus we have a so-called to- 
pographical correspondence between retina and 
visual cortex. For each unit in one eye that sends 
an impulse to a point X in the cortex, there is a 
corresponding unit in the other eye that also sends 
impulses to X. These retinal units are designated 
as corresponding points. Now any three-dimen- 
sional object of moderate size fixated at a moderate 
distance (e.g., a matchbox 6 feet away) will prob- 
ably stimulate corresponding areas in the two ret- 
inas and will thus be perceived as a single unified 
obejct. However, any one part of the object out- 
side the fixation point will stimulate noncorrespond- 
ing points within corresponding areas. Thus a 
moderate degree of disparity will exist, not enough 
to produce double vision, but enough so that fusion 


lo) (6) 
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(c) 


FIG. 11-20 Shadow as a cue to depth. A shot of th 
shows a crater when viewed right side up. Inverted, 
shows a bump rather than a crater. (Nationa, 
Administration, 1967) 


can occur only in three rather than two dimensions, 
The farther away from the fixation point a Part of 
the object is, for example, a rear edge of a Cube, 
the greater will be the disparity for that Part, and 
hence the greater the difficulty of Producing fusion 
in respect to it. 

Such gradients of disparity will continually shift 
as the point of fixation changes, which it is bound 
to do involuntarily, thus giving the object depth 
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e lunar Surface 
the Photograph 
utics and Space 


e 
An example of = 
r h an object is seen by the two ey i 
'S shown in Figure 11-21. Discrimination ° he 
Pyramid as a “thing” Separate from the rest © of 
visual world will Probably be achieved by virtU® s 


the sudden jumps in disparity that occur 
boundaries, th, 
dep 


If binocular dis flat 
then it should b 


and Solidity (Gibson, 1950a), 
Manner in whic 


Parity can serve as a cue for Ta 
© possible to simulate depth 


(Gibson, 1950a, 


FIG. 11-21 
>. 106) 


Binocular disparity. 


ke tures by presenting each eye with a slightly dif- 
ent view of the same picture. This can indeed 
the One, as was shown by Wheatstone, inventor of 
r Stereoscope. The same scene is photographe 
two angles and the resulting pictures inserted 
Only © stereoscope, which allows one eye to zn 
res One picture, the other eye only the other. : 
a, IS a rather compelling experience of depth. 
lg the same principle was used in the 3-D 
Were Of the 1950s. In these, different pictures 
Proje Superimposed on each gther by means of w 
Se ae tS; each using a different color filter. a e 
Sreen Spectacles with a red filter for one eye and a 
disp. Ne for the other allowed the viewer to have 
im arate views. The result again was a striking 
Pression of depth. l 
be OW it is obvious that binocular disparity cannot 
© only important cue for perception of depth 


‚ro 
In t 
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and solidity. Many one-eyed people have apparently 
good depth perception, as do also (so it is thought) 
many species of animals whose eyes are set so far 
apart that the field of each eye overlaps very little 
with that of the other. Aside from this, we must 
mention a theoretical issue that has been raised by 
Koffka (1935) in connection with binocular disparity. 
He points out, first of all, that although disparity is 
certainly known to be a cue for depth, the reason 
why it is still remains a. problem. In line with 
major Gestalt theories, Koffka suggests that some 
dynamic processes, central in locus (i.e., in the 
brain), must be responsible. Now it must be true 
that whenever we view some object, corresponding 
points all over the two retinas will be stimulated 
even though by different parts of the figure. When 
we speak of disparity, then, we must be speaking 
not simply in respect to stimulation but rather in 
respect to the kind, or pattern, of stimulation that 
emanates from a certain part of the figure, for 
example, a particular side or a particular corner. 

Thus if we are fixating the front corner of a 
pyramid, as shown in Figure 11-21, then fusion of 
the rear corners will occur with the addition of 
depth. That is, the other corners will be seen as 
single fused units; the rear left seen by the left eye 
will fuse with the rear left as seen by the right eye. 
This happens not only because these retinally stim- 
ulating points are closer but also, presumably, be- 
cause they are more alike: Which components of a 
figure can be fused is governed by the laws of 
proximity and similarity that we discussed earlier. 
That fusion occurs at all is probably governed by 
the minimax principle—that is to say, the percept 
of the object is kept as simple as possible, and a 
single unified image, rather than a highly complex 
one, is given by virtue of tridimensionality. Thus 
Koffka has suggested that the production of depth 
in actual three-dimensional figures is perhaps not 
too different, in principle, from the production of 
depth in actual two-dimensional line figures. 


ients of Stimulation 
eee indicated, the notion that cues are neces- 


+ an experience of depth represents the 
N IT that sensation and perception 
are different and that through learning we come to 
associate certain kinds of stimuli (i.e., cues) with 
objects’ being farther from us or nearer to us, This 


imiti ensation, as in an infant, is 
implies that an through his behavior 
ee, the child gradually comes to 
and its cons "between those stimulus conditions 
discriminate a near—for example, reachable—ob- 
GA a stimulus conditions which signify a 
ject pa nonreachable—object. Thus he may ini- 
a to reach for the moon but soon finds that 
tially Z reach it. A ball in his crib, however, 
he Se out to be within his grasp. Furthermore, 
ert find that as he brings the ball closer to his 
eyes, the pattern of sensory stimulation it yields 
will change. Thus a certain kind of muscular, or 
kinesthetic, sensation (flexing the arm) in reaching 
becomes associated with a systematic change in 
visual sensation. In other words, perception is the 
result of compounding simple sensory impressions, 
themselves initially meaningless, and this is achieved 
learning. 
hp ae Skin allows the distinction between 
sensation and perception but does not give any 
place to learning, preferring instead the notion that 
the brain, because of its basic makeup, immediately 
organizes sensory input in such a way as to yield 
the experience of depth. 

Perhaps the most cogent analysis of three-dimen- 
sional perception, however, has been made by Gib- 
son. As the reader will recall, this writer abandons 
the traditional distinction between sensation and 
perception by giving a new meaning to the former. 
By defining sensory stimulation in a more holistic 
way, he has been able to specify, unlike those hold- 
ing the traditional views, variables at the receptor 
level capable of immediately yielding depth. Let us 
now look at Gibson's ideas. 

Grades of texture produce, in the retina and in the 
brain, a differential pattern of excitation, or as Gibson 
(1950a, p. 64) has called it, ordinal stimulation. 
Thus in any of the textures in the figure, stimula- 
tion occurs in the order light-dark-light-dark, etc. 
The retina itself is made up of a mosaic of neuronal 
elements, the rods and cones, as shown in Figure 
11-22. The density of cells is extraordinary, being 
as high as 140,000 to 160,000 per sq mm at or 
near the center (the fovea), though somewhat less 
in the periphery. The width of each element is 

about two-millionths of a meter—very small indeed 
(Bartley, 1958). Thus, in terms of ordinal stimula- 
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tion, we should be able to see as surface any tex- 
ture in which shifts in the light gradient (i.e., light 
to dark to light) occur as often as 500,000 times 
or more in 1 meter, or 5,000 times per centimeter. 
Texture much finer than this, however, should be 
seen as a Ganzfeld, that is, as nonsurface. 

As Gibson points out (1950a, p. 65), many artists 
used to paint with a magnifying glass in order to 
reproduce surfaces with the particular density and 
distribution of light-dark gradients that are found 
in various kinds of material such as velvet, silk, OF 
the human skin. The key notion is that of stimula- 
tion gradient. Most Surfaces are not homogeneous 
but have textures which give such discontinuities 
of stimulation. A wall made of bricks affords ê 
good example. The closer a part of the wall is t° 
an observer, the fewer the bricks that will make UP 
a certain angular area of the visual field. The 
farther away a part of the wall is, the more closelY 
Packed and dense its texture will be, Thus, 4% 
pending on the gradualness or abruptness of the 


change in density, we will see slant of a greater 07 
lesser sharpness 


Figure 11-23 shows differences in surface te% 
tures, 


Some data on the influence of texture ON 
depth Perception are given by Gibson (1950b). Re 
us look at his experiment. 
Example 11-8 Texture 

(Gibson, 1950b) 


„pth 
and judgment of dep 


Gibson studied t 


gradients on the Perception of surface slant. r 
depth cues, such as binocular parallax and em 
Perspective, were carefully controlled. The subjec” 
looked through an aperture at photographs gf tex 
ture gradients var All photo‘ 
were actually kept eive 
slant were then 


e 
he effects of different a 


ying in sharpness. 
vertical. 


of the traditional cues: n 
ea of textured gradients “ne 
n also explain most of ar 
| <- Size, interposition, 11N® 
perspective, shadow, and parallax, for example: 
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FIG. 11 


-22 Structure of the retina. (Gibson, 1950a) 


invo} 

ve ; ‘ 

Sidr ms of stimulation or a sudden dis- 

Or y in gradients, such as occurs at corners 
edges, 


Pe 
rceptual constancy 


As 
Same i around our visual world, we see the 
any dither at many different distances, from 
n cohen orientations, and under many differ- 
tna of illumination. This means that the 
Objects z or retinal, impressions produced by these 
Spite of ae shifting and changing. In 
field re this, the world—though not the visual 
White mans a stable and constant place. Thus 
cylindrical wastebasket, for example, re- 
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mains perceptually the same shape, the same size 
and the same brightness whether we stand directly 
over it or sit on the floor 10 feet away from it 
Were we to draw pictures of it from these two views 
we would have to make them very different indeed 
This phenomenon describing the fact that different 
retinal images can give rise to the same perceptual 
experience is known as perceptual constancy. 

Since the real world does in fact remain stable 
it is fortunate for us that we do possess such 
mechanisms as are responsible for constancy. It 
would certainly be difficult to get around in a world 
in which objects changed their appearance every 


time we changed our own position. 
The theoretical explanation of these general fec's 


dients can be a basis for 
-23 Textural gra 
FIG. 11 


ribson, 1950a) 
i f depth. (Gi 
experience © 


i one that will immediately oc- 
is less PEL that the perceptual constan- 
cur to mos endent on experience, that is, on learn- 
cies are en Originally, according to this view, 
Be cee i onard by, Heincalle (1962) and 
which ede) we are not born with constancies, 
Tichener 2 would change in size and shape for 
so that a ntation in which we viewed it. Gradually, 
every Hy come to learn that when the image 
ye cat the real table does not, and we make 
ain M Toor(ections." ; 
u he reader will guess, Gestalt theorists and 
As t meludii Gibson, have rejected this view 
oe explanations of constancy in the dynamics 
ara fin immediate situation. Evidence bearing on 
he ect of this point will be considered later 
oie in discuss the innateness of perceptual char- 
EN en For the moment, we can say that the 
es certainly can be affected by experience 
en probably are not directly dependent on it. 
es a normal environment in which to develop, 
an organism will undoubtedly show Perceptual con- 
stancy, though a very abnormal environm 


ent may 
produce defects. Taking this as our basic 


assump- 
tion, we may now inquire directly into the dynamics 
of the constancies, looking at shape, size, and 


brightness constancy in turn. 


Shape Constancy 

If a rectangular Piece of car 
front of an observer at a dist 
and then gradually turned on 
will become trapezoid, that is, 
pressed or foreshortened in its 
An example of this, from Gibso 
in Figure 11-24, The use of 
ture gives a compelling percept 


dboard is held up in 
ance of, say, 10 feet 
its horizontal axis, it 
it will become com- 
vertical dimensions. 
n (1950a), is shown 
a checkerboard tex- 
ion of slant, so that 
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we see, not a trapezoidal shape in the ional 
parallel plane (i.e., perpendicular and directly | 
front of us), but rather a rectangle with the Er 
tilted away from us. This highlights an iraportan 
fact, emphasized both by Koffka and by Gibson, ti 
we do not perceive disembodied shapes but rathe 
‘“shapes-in-a-given-orientation [Gibson, 1950a, P- 
171." Koffka (1935, p. 228) suggests that any 
given shape has what he calls a “normal’’ position, 
this being a position in the frontal-parallel pn 
In this orientation, a figure is “well balanced" ee 
itself, that is to Say, as simple as it can possibly is 
Thus a square figure or a circular figure y 
simpler, in the sense in which we have prior 
used the word, than the same figure slanted alone 
its vertical or horizontal axis. If we then a 
the minimax principle that a percept tends to kit 
Simple as circumstances will permit, we can un for 
Stand that some extra forces will be necessay 
US to perceive the figure in a nonnormal ae 
These forces, supplied by depth cues, or t a 
gradients, tell us that the figure is slanted and inal 
one part is closer to us than another. The i - 
percept will then be some kind of compromis? 
tween the shape of the retinal image and the IP avi 
shape of the slanted figure, Depending on tant 
these various stresses are balanced, this resul 
may be closer either to the real object or to ex: 
retinal image. If depth cues are minimal, for as 
ample, a trapezoidal figure may be seen about in 
easily as a tilted rectangle, or as a real trapezo! as 
a frontal-parallel planes. Adding some depth ngle- 
will produce a percept that favors the rectan 


t 
Thus constancy will be complete to the extent 
we can see tilt, 


In Gibson's terms 


on will 
‚ Bradients of stimulation 
be yielded by the o 


se 
rientation of the figure; ee 
will relate to the Surface texture and also to me: 
contours of the figure. Both will indicate ic 
thing about the angle of tilt. Thus if the ver 
edges of the figure are seen as sharply tilted he 
the texture gradient is seen as rather gradual, pa 
the final percept will be of a trapezoidal rather a 
a square shape, with its longer side on the bott 


» a 
Clearly, a great many different combinations 
Possible, 


The explanations 
Probably not contra 
ference lies in the 


i are 
given by Koffka and Gibson ©, 
dictory. Perhaps the man ypo 
fact that Koffka looks to 
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EEE = 


Fig 
» lls 
24 Textural gradient can be a factor in shape constancy. 


(Gibson, 1950a) 


thet; 
Ica] 
ereas pais processes to account for constancy 
invari ibson uses the more economical notion 
ants in stimulation gradients. 


= Constancy 
Size A ie has pointed out (1935, p. 236), the 
inasmuch, object is rather different from its shape, 
SPecified Fa a “normal” size cannot be uniquely 
been dena “normal” shape. The latter has 
Ina frontal as the shape of the object as it is 
Uniquely u -parallel plane. Such an orientation is 
Which the efined and serves as a base line against 
For size int of a certain deviation can be judged. 
omparabi owever, there is no standard "normal" 
less, within to a “normal” orientation. Neverthe- 
tion cee a certain range of distances our per- 
Stant in s object size does remain remarkably con- 
Another pite of variations in size of retinal image. 
> ay in walking toward us from 20 yards 
Ut tite = gradually get bigger as he approaches 
hs e en same size, one that we can judge 
= Nds gre ely. As with shape, size constancy 
= et on distance perception. If two ob- 
Way will b the same retinal size, the one farther 
A mas: perceived as being larger. 
= (194 ing illustration has been arranged by 
alled the 6) as shown in Figure 11-25. This is 
1% Honi phenomenon, after the nickname of 
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er re place and 
size of woman 


7 Actual walls 
of room 


Apparent Apparent walls 
place and So room $ 
size of a \ a 


women — yb 
\ Child 


FIG. 11-25 Honi phenomenon and the distorted room. 


n who first reported it. We see, on look- 
‘ough a peephole, what appears 
t and a giant child standing in 


the far corners of a square room. The illusion is 
due entirely to the architecture of the room, which 
is so distorted as to destroy distance cues. 


the woma 
ing into the room thri 
to be an adult midge 


: N the room, as compared with 
Actual ema in Figure 11-25. One 
its apparen times as long as the other, so that the 
side is pree rojected by the adult is smaller than 
retinal weg F by the child. Were distance cues 
that projec = would be seen as a normal size, but 
available, a fon of binocular vision, they are 
due; © m. In accord with the experience 
severely re with square or rectangular rooms, 
most of el asymmetry is not perceived. This has 
however, t f pulling the far corner of the room and 
the effect TB it to a distance equal to that 
the N r wall as shown by the dotted lines in 
ph RNS ws j The result of this is that we see a 
the EN TE all a normal size but is perceived 
child eh e, and an adult who is very tiny. It is 
aed = note that a lifetime of close experience 
gl Se and children does not reduce the dis- 
with adu On the other hand, continued experience 
ag room, as, for example, bouncing a ball 
nn te back wall, eventually produces a percep- 
fen of its true shape. . ; . 
Note that an interpretation of this Curious phe- 
enon can be made from at least two points of 
Trew, Ittleson and Kilpatrick (1952), who studied 
e Enen; have argued that the distortion oc- 
a because we have had such long experience 
with traversing and having transactions with sym- 
metrical rooms that we make an automatic correc- 
tion even at the expense of a distortion in the per- 
ceived sizes of a child and an adult. However, it 
could equally well be counterargued that, according 
to the minimax principle, we see the shape of the 
room in the simplest manner that Prevailing condi- 
tions allow—that is, as symmetrical. The minimax 
principle cannot apply, however, to size, since it has 
no norm, or standard. There is no "best" or 
“simplest” size. Consequently this dimension suf- 
fers a distortion. 
The close relation between apparent distance and 
perceived size has been analyzed experimentally by 


Holway and Boring (1941). This is described be- 
low. 


Example 11-9 Size constancy and distance (Hol- 
way & Boring, 1941) 


The purpose of the investigation was to examine 
the dependency of size constancy on depth cues. 
The subjects were required to adjust the size of a 
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comparison disk so as to equal a set of standard 
circular images projected on a screen placed at 
eleven different distances (10 to 120 feet) away: 
Four conditions of viewing were used: (1) both eyes 
open, allowing the full operation of depth cues; (2) 
only one eye open, eliminating all binocular cuesi 
(3) viewing with one eye only and through a pan 
hole, eliminating depth cues arising from hea 

movements; (4) the same as condition 3 with er 
addition of a long reduction tunnel made of ur 

cloth between the observer and the stimulus, be 
eliminate the visual frame of reference provided cs 
the walls, floor, and ceiling of the corridor. TI 
size of the stimulus was so varied that at each Jp 
tance it would project an image on the retina of 
constant size (1 degree visual angle). In bore 
words, it was made larger as it became more at 
from the subject. Figure 11-26 depicts the a 
extreme possibilities by the broken lines, the UPP H 
being the case of complete constancy, in which pa 
ceived size increases with size of object, and cy) 
lower one the case of complete lack of constan, 
in which size judgments follow retinal image ge 
The composite judgments for five subjects ane 
shown in between, The dependence of size A 
stancy on depth cues can clearly be seen. AS P 
cues are removed, so size judgments tend o aal 
proach the law of the visual angle. Under opt! é 

condition 1, it should be mentioned, overconsia an 
was actually found; that is, the plot was higher t fi 

it should be for perfect size constancy, Holway iff 

Boring took this to be due to error and ee 
it downward as shown in the figure, but °C 


. Bi 
Studies have shown it to be a genuine phenome” 
(cf. Wohlwill, 1963) 


Brightness and Color Constancy me 
It is clear that the color and brightness of we 
Opaque surfaces depend on the color and bright” in 
reflected by the object. This reflectance must: 
turn, depend on the color and brightness of ce 
Surrounding illumination. Thus, as Hering ° 


pointed out (cf. Helson, 1958, p. 243), a piech ar 
chalk on a dark day is actually measurably pee of 
than a piece of coal on a sunny day, but in spi a 
this, we continue to perceive the chalk as white ed 
the coal as black. 

objects placed in illu 


o 
The same applies to C° This 
minations of varying hue- 

phenomenon is color 


and brightness constancy: 


AND KNOWING 


30r 


x Monocular, artificial pupil, 
réduction tunnel 

Q Monocular, artificial pupil 

20|- ê Monocular, natural pupil 


© Binocular 


o 20 40 60 80 100 
Ds 


The basic experimental setup used for studying 
color constancy was developed by David Katz 
ID, one of the pioneers in this field. It is 

UStrated in Figure 11-27. As shown, the ob- 
server sits in front of two color mixers separated 

Y a screen so that one is in direct illumination and 

© other is in a relatively shaded area. His task is 
© match a certain hue or brightness of one of these 

adjusting the other, For example, one may be 

a Yield a gray made up of a combination of 
is i to black in a 4 to 1 ratio. If we suppose this 
to po Ne in the lighted area, the problem then is 
the Ind out what white-black ratio is necessary in 
cas Other mixer to produce a match. In such a 
© it would be found that much more white is 


120 FIG. 11-26 Relation of size constancy 


to depth cues. (Holway & Boring, 
1941) 


needed on the dark side. If, however, the observer 
then views his matched brightnesses through a 
peephole, so that the illumination surrounding each 
is not seen, he will be struck by the actual in- 
equality of the two. The same applies to color, or 
hue, matches. 

The principle involved is well known. It is simply 
that perceived surface brightness and surface hue 
here depend on the ratio of the reflected light to the 
incident light. This ratio is known as albedo. Gen- ' 
erally speaking, we maintain constancy because of 
albedo. Thus chalk in shadow and chalk in day- 
light are very different, but the albedos are approxi- 
mately equal. We therefore perceive the whiteness 
of the two as also being approximately the same. 


FIG. 11-27 Experimental setup 
for studying color and brightness 
constancy. (Katz. 1935) 
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As with shape and size, color and brightness con- 
stancy varies a good deal, depending on many com- 
plex variables, which are not always the same for 
color as for brightness. Such problems are, how- 
ever, beyond the scope of this book. 


Movement Constancy 

Besides those discussed already, one more type 
of perceptual constancy may be mentioned, namely, 
movement constancy. In this, three factors appear 
to be at work: size of moving object, distance from 
observer, and actual velocity of the object. If we 
hold size constant, we find a good degree of speed 
constancy over a range of distances. That is to say, 
we tend to judge as moving equally fast objects that 
really are moving at the same velocity but at differ- 
ent distances from us. This is somewhat of an 
achievement, since the displacements of the retinal 
image of a moving stimulus will obviously vary as 
a direct function of distance. On the other hand, if 
constancy is not disturbed by distance, it is seri- 


ously disturbed by size when distance is held con | 
stant. 


It will be clear by now that whatever particular 
explanation of the constancies may be given, it must 
be one that depends on Gestalt, interactional, Of 
higher-order variables. The isolated and punctate 
Stimulation produced by the object in isolation is 
not sufficient. Only by considering it in relation t° 
its position in space or to the total surround ca" 
we begin to understand how we can experience such 
a remarkably stable and orderly world rather than ê 
fluid and shifting visual field. At just what point IN 
our receptor systems—the peripheral sense organs 
or the central brain areas—we can most profitably 
search is still a problem. However, Gibson is pro” 
ably correct in suggesting that the receptors them 
selves can yield much more information than has 
been generally supposed and that, consequently: it 
may make a good deal of sense to start at this level 
by elaborating a psychophysics of perception inv? Me 
ing higher-order variables. 
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CHAPTER 12 


EXTENDING THE STUDY OF 


PERCEP TION 


sive ety of perception as considered so far may 
rather & reader the impression that perception is a 
the re Specialized subject somewhat divorced from 
S of psychology, a technology of interest to 
thera factory managers, airplane pilots, and 
eat wee with the problem of how people 
tacts Se world and how errors arise in such con- 
Work br not an area supplying a theoretical frame- 
question = enough to take in the more general 

nia S about personality and behavior. 
this egies in the field have perhaps shared 
i ‘Mons and have therefore attempted to extend 
research S directions the scope and breadth of their 
erner a One extension was initiated by Heinz 
Versity and Seymour Wapner (1952) of Clark Uni- 
(1959) another mainly by Bruner and Postman 
of then of Harvard. The first of these two 
ismic Mesh have put forward a formal orga- 
Count of ee of perception that takes special ac- 
onic e contribution made to our perception by 

‚ Or motor, system. 


SE 
NSORY-TONIC THEORY 


Pi N 
bena Ption is not just a passive affair. Organisms 
sory on move, and these movements have sen- 
fora __ "Sequences which feed back into, and there- 
Might be expected to affect, the operation of 
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the more conventional sensory systems. Gibson, of 
course, took account of this fact by considering, 
for example, the sweep of stimulation across the 
optical array as a person moves in his environment. 
However, he did not explicitly consider, as Werner 
and Wapner do, the sensory feedback from the con- 
tracting and flexing musculature. This is definitely 
a source of stimulation and is called, formally, the 
kinesthetic system. Thus there are sensory nerve 
endings embedded in our muscles, and as these are 
used, sensory impulses are set off. 

Consideration of this rather specific problem is 
only one part of the general and holistic theory put 
forward by Werner and Wapner. They also see 
other systems, such as drives, motives, and atti- 
tudes as affecting even the most simple of our per- 
ceptions of the world. At the same time, it is also 
their starting point is with sensory-tonic 


They state: 


The perceptual properties of an object are a func- 
tion of the way in which the stimuli coming from 
an object will affect the existing sensory-tonic state 
of the organism. Instead of talking, as traditional 
psychology does, about a visual object stimulating 
the retina and other visual areas, we talk about a 
stimulus object always arousing sensory-tonic 
events, i.e., events which involve the whole organ- 


ism [Werner & Wapner, 1952, p. 325]. 


true that 
events. 


shown a special in- 
Werer un ee her ter broad theory at an 
genuity in ng They put forward, as a basic 
a an to deal with the resultant of 
te . racting sources of stimulation, the con- 
several inte ilibrium. According to this, the orga- 
cept of oneal tends to establish a steady state, 
nism a disturbance is at a minimum. 
len ie not very different far We Gastal 
Such ani if. Thus if a person sits in a chair 
cage pri to one side, stimulation is greater on 
that Is I due to the greater effects of gravity. As 
Ban counterforces come into operation on the 
i Seri to restore a state of equilibrium. This 
Ben effect of producing a body axis (normally 
pas me ular to the earth's surface) that is biased 
Pale omen ten of the counteractive forces. A sim- 
Boge le will illustrate this. As many readers 
ple ee in an airplane may have observed, 
Pr m descent is rather sharp, the horizon out- 
MET window appears to swing downward in the 
Ta tion of flight from the horizontal. In terms of 
ers and Wapner's theory, the gravitational pull 
on the front half of the body of a Passenger is 
countered by a force on the back half. This results 
in a vertical axis biased posteriorly. The result is 
an alteration in our perception of what is horizontal. 
Phenomenal horizontal is now tilted upward to 
maintain a 90-degree angle with the new vertical, 
As a result, the real horizontal (the horizon) now 
appears to be tilted down. The opposite will hold 
true in the case of a steep ascent. 

Werner and Wapner and their colleagues have ex- 
amined this phenomenon under more controlled 
conditions in the laboratory. The following experi- 
ments are representative of some of the work done 
in their research program. 


Example 12-1 Body tilt and perception of vertical- 
ity (Werner, Wapner, & Chandler, 1951a, 1951b; 
Werner, Wapner, & Morant, 1951) 


Werner and Wapner and two colleagues published 
in 1951 three preliminary studies aimed at testing 
their sensory-tonic theory. All three involved analy- 
sis of perceptual effects produced by applying to 
subjects some kind of disequilibrating stimulation. 
In the first experiment, the investigators used elec- 
trical and auditory stimulation administered to one 
side of the body. Forty subjects were asked to 


192 


Table 12-1 Phenomenal vertical as a function of 
left or right stimulation 
NAE a 


Degrees of counter- 
Condition clockwise (left) tilt 


No stimulation 


1.4 
Auditory stimulation left 1.0 
Auditory stimulation right 21 
Electrical stimulation left 1.0 
Auditory stimulation right 2.1 


move a rod to what they considered to be a vertical 
Position under conditions of such stimulation or © 
no stimulation. Results are shown in Table 12-1. 
In the first Place, even under controlled condi. 
tions observers tended to judge a rod as wor 
when it was in fact slightly tilted counterclockwi5% 
or to the “left.” In the second place, stimulatio 
on the left produced a clockwise deviation, ies = 
the “right” of phenomenal vertical, whereas suna 
ulation to the right produces a counterclockwi® 
deviation—to the “left” of phenomenal ee 
The differences, although small, are statistica 


Hae imula: 
Significant. In the third place, the type of stimul 
tion does not make any difference. Electrical a 
auditory sti 


a x ion 
mulation are, in other words, funct 


ally equivalent, an essential contruct in senso" 
tonic field theory, 


In the second study, Werner, Wapner, and a 
dler examined the effects of supported versus ity 
Supported body tilt on the perception of verter 
(the E phenomenon), They argued that the gre? 


P ition 
muscular Involvement in the second condi i 
should produce that much more effect on phen 
enal vertical, 


š it 
Forty subjects were used with two angles of ut e 


15 degrees clockwise (right) or counterclockW, 
(left) and 30 degrees clockwise or counterclock" 
(right or left), either in a supported or in an ns 
Supported condition. Tilting was done by Motely 
ose tilt could be accu"? 


ble 12-2. 

be educed from the tê 
ngle of tilt, the greate" pr- 
menal vertical from r arge! 
ported tilt produces @ “ere 
n than supported tilt. Both effects 


bie: 
e 
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Table 12-2 Phenomenal vertical under different 
experimental conditions 


Body tilt, degrees 


Clockwise J Counterclockwise 
(right) (left) EE 
15 30 15 30 
Supported 25L* 7.6L 13R* 3.4R 
"supported 4.1L 10.0L 4.6R 6.9R 


L and R stand for judgment to left (counterclockwise) or 
right (clockwise) of objective vertical, respectively. 


Statistically significant. Thus amount of muscular 
‘volvement, and not simply position of the body, 
7 a crucial factor in perception. This fact again 
ts with sensory-tonic field theory. 

In their final experiment, Wapner, Werner, and 
ei examined the effect of body rotation on per- 
hae of verticality. The extraneous stimulation 
fecePtors in the inner ear. When excessive or €x- 
ig Such stimulation will usually produce the 
jor Ptoms of vertigo and nausea. Twenty-eight sub- 
re Were tested. Five conditions were set up: 
eon Or nonstimulation; acceleration ak 
wiss eration clockwise; acceleration re 
rotat deceleration counterclockwise. eye tee 
lan in a specially designed chair UP to or awn 
rotated Maximum speed of 25 rpm. A luminous 
Varied p. ont of them. 

by the experimenter. 
®sults indicated that clockwise (to th t 
ise ration Produces a phenomenal countercloc i 
Cele A (to the left), whereas counterclockwn > 
the "ation (to the left) produces a clockwise ti t 
effec! Decelerations had just the apposta 
Counte, Thus clockwise deceleration po Beil 
em clockwise acceleration, clockwise disp 
at the phenomenal vertical (to the right). 
flere et al. again conclude that the data are in 
ment with sensory-tonic theory. 


e right) 
acc 


Ware Notion of symmetrization is extended 2 
these 5 and Wapner to other problems. One = 
the . Volves what they call visual dynamics aes 
of on câlled physiognomic, or demand, en 
In one and persons. The asymmetry oia nal 
ugao ile, for example, sets up vectorial forces t a 
Best to us directionality on one side, not becau 
Ug 
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is case involved, in sensory terms, activation of ' 


Its verticality could be - 


we are familiar with faces (i.e., have learned about 
them), but because of an imbalance of stimulation 
producing in us an automatic response or feeling 
tone. The reader may recall that a rather similar 
idea guided some of the thinking and research of 
Heider and Simmel and of Asch in social psychol- 


ogy. 


ATTITUDES, MOTIVES, AND DRIVES: 
THEIR EFFECT ON PERCEPTION 


An extension of the work in perception, less for- 
malized than that of Werner and Wapner, was ini- 
tiated at about the same time by Bruner and his 
colleagues. This movement has usually been 
labeled the “new look” in perception. Its major 
postulate—reasonable enough—is that the work on 
perception such as that done by gestaltists has 
failed to take into account the influence of the whole 
personality and all that this implies. A useful dis- 
tinction made by Bruner and Postman has been 
between autochthonous and behavioral variables. 
The former category refers to those factors that 
determine how the average organism, "purified" of 
values, needs, and personal biases, perceives the 
world; all the variables we have so far been consider- 
ing belong to this category. The latter category 
refers to all dimensions of personality that can in- 
fluence the manner in which those in the first cate- 
gory have an effect. Needs, values, attitudes, and 
motives can thus produce deviation from those rules 
describing the operation of variables of the first 
category. 

A great deal of research has been done on this 
problem. The general conclusion to which all stud- 
ies point is that the way a person perceives the 
world can indeed be affected by his personality, 
defined both in terms of immediate manipulations 
introduced by an experimenter—for example, by 
reward and punishment—or in terms of long-range 
variables commonly identified with the enduring 
structure of personality—for example, values and 


needs. 
Example 12-2 Value and need and estimation of 
size (Bruner & Goodman, 1947) 
A classic experiment in this field was done by 
Bruner and Goodman in 1947. Although its meth- 
ods and conclusions were less tightly controlled 


ERCEPTION 


o—— Coins 


œ= =- Disks 


Actual size 


‘ oins 
FIG. 12-1 Estimate sizes of © 


Penny Nickel Dime Quorter 


i have been, it can still be regarded 
than i They start off with a specifica- 
oak the distinction to which we have already 
Ta od that between autochthonous and behavioral 
au inants of perception, and follow this with a 
en of the “fruitful if slim body of literature on 
behaviors! factors in perception [p. 35]," They 
specified three empirical hypotheses as follows: 


1. The greater the social value of an object, the more 
“it will be susceptible to organization by behavioral 
determinants. 

2. The greater the individual need for a socially 


valued object, the more marked will be the opera- 
tion of behavioral determinants, 


3. Perceptual equivocality will facilitate the operation 
of behavioral determinants only in so far as 
equivocality reduces the autochthonous determi- 
nants without reducing the effectiveness of behav- 
ioral determinants [Bruner & Goodman, 1947, pp. 


36-37]. 

The manner in which the 
potheses into experimental 
genious. They used 30 t 
normal intelligence and di 
groups—two experimental 
jects were asked to manip 
the size of a circle of ligh 
felt it matched the size of 
experimental groups, thes 


y translated these hy- 
y testable terms is in- 
en-year-old children of 
vided these into three 
and one control. Sub- 
ulate a knob controlling 
t on a screen, until they 
certain objects. For the 
e objects were coins: a 
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dman 
versus disks. (Bruner & Good 


Half-dollar 1947) 


penny, nickel, dime, Quarter, and half-dollar. con 
trols were given cardboard disks of the sama a 
spective sizes as the coins. Judgments, expre ure 
in deviation from actual sizes, are shown in fart 
12-1. It is very clear that there is a differen the 
and it is highly significant statistically—betweer ins 
judgments of experimentals and controls. hough 
are judged much larger than they really are, t first 
this is not true for the cardboard disks. The 
hypothesis was thus confirmed. imply PY 
The second hypothesis was examined sim P aren 
comparing the judgments made by “rich” an 
as against “poor” children. Again the ee 
shown in Figure 12-2, is statistically SEN et 
thus confirming the notion that distortion se case 
the greater the need for an object (in this 
money). 


us 
The final hypothesis, which need not concert st 
SO much here, since it is less explicit than La on 
two, was only Partially confirmed, by data | 
judgments of remembered size as against 
ments based on perceived size. 


The Bruner and Go 
the first done in th 
haps any other to 
in this area of res 
be questioned. 
the question of 
children may va 


ans 
odman study was by nO meer 
is area, but it did more than ont 
generate interest and excit it ca" 
earch. Many points about e, Í 
One important one, for examP oo! 
value or need versus usage: hey 
lue money more, but even | 
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SO- 
40 H 
30 
20 |- ~ 
0 of wr ae 
a / w- > 
P ~ 
1 
loj g o——9 Poor children 
b. O= == =O Rich children FIG. 12-2 Size judgments of coins by 
“rich as compared with those made by 
A i | | “poor” children. (Bruner & Goodman, 
Penny Nickel Dime Quarter Half-dollar 1947) 


ihe: also probably handle it less frequently than 
er Children. It may have been this factor of 
eae of contact that produced the greater dis- 
ee Of perceptual judgment in the poor ‚group. 
t he other hand, it is equally true that if this were 
e only factor operating, the judgments of size 
en ‚Not deviate only in the direction of over- 
Mation but might as well also go in the direction 
if squlerestimation. Consequently, it does seem as 
Operan g else besides familiarity or lack of it is 
at Ing. Let us now look at another experiment 
relates to the distinction we have been making 
Ween value and usage. 


Sh 
es 


Ex 
ame 12-3 Familiarity and the Honi phenom- 
von (Wittreich, 1952) 


We have already referred to the Honi phenomenon, 
Shorten ed by a distorted room: a face in the fore- 
5 ned corner looks a great deal larger than a 
ever ne corner on the lengthened side. How- 
in u. Ittreich had previously observed one instance 

ce Pe a woman observing her husband saw his 

Warn Normal size. A stranger in the same place, 
ner ef, She saw as distorted in the expected man- 
"Siig he present study was simply an attempt to 

ate and extend this isolated instance. 

arri 'S first experiment, the experimenter used ten 

led couples, six of whom had been married less 
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ac 


than 1 year. The other four couples-had been mar- 
ried 2, 342, 5, and 10 years, respectively. Two 
distorted rooms were used, one large and one small. 
Both were viewed with one eye only. Among other 
features of the room, they were asked to view two 
pairs of heads through the rear windows: (1) two 
strangers and (2) a stranger and the marital part- 
ner. 

An analysis of the protocols showed that spouses 
were always distorted less than strangers. This 
applied both to the small room and to the large 
distorted room. Here is an example of a protocol: 


Female married 4 months to Bob: Good night! 
Well, now the difference is tremendous because 
Bruce [stranger] is so small. You see, | can’t be 
objective about it. | know Bob is tall, therefore 
the difference between his and Bruce's height 
seems tremendous, more so than the other two. 
(Experimenter: Does Bob look taller than usual?) 
Yes, I think. Uh, that’s hard to say; he doesn't look 
taller than usual. Not especially. It's just that 
Bruce looks so small. He's just minute. That's 
just about it [Wittreich, 1952, p. 708]. 


This kind of difference was also found inthe sec- 
whose purpose was to present it in 
Table 12-3 summarizes 
ticularly of the op- 


ond experiment, 
more quantitative terms. 
the findings: with strangers, par 
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Differences in mean position scores for 
mn d: marital partners, strangers of sex 
A E A a jat of observer, and strangers of same 
opposite 
un Difference 
between 
respective 
mean 
position 
scores, 
visual 
angle 


Statistically 
significant 


Groups compared 


ite sex 

ers of opposi 

Pee arial partners 1.45 Yes 
Strangers of same sex and 


marital partners . 132 No 
Strangers of eg > 
rs of sam 

and strange me 


sex z 
AA 


. distortion is greater, measured in 
— Ye; a angle, than with marital partners. 
co) familiarity Operates here to increase the 

anil of perception. Wittreich considered the 
veri It to be compatible with the so-called transac- 
resu list point of view—that is to say, the position 
tiona a Ames and Ittleson that we learn to perceive 
pet A to “make sense" out of sensory data 
et the transactions we have with the world, 


The notions of value and need as against fa- 
miliarity or amount of contact have figured in an- 
other series of experiments, two of which will be 
presented here. The first deals with the problem of 
whether objects on which we place a negative value, 
apart from whether they are distorted, tend to be 
perceived less readily than objects on which we 
place a positive value. F 
Example 12-4 Personal values as selective factors 

in perception (Postman, Bruner, & McGinnies, 

1948) 

This experiment was intended to study the effect 
of values on Perceptual selectivity. The writers 
specified two types of selectivity: spatial selectivity, 
which involves picking some relevant item out of a 
complex field, and temporal selectivity which in- 
volves the speed with which a certain relevant item 


can be recognized. Only the second of these was 
studied here. 
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Twenty-five subjects, students from Harvard ang 
Radcliffe, were given the Allport-Vernon Study © 
Values Test. This categorizes subjects according to 
six value orientations: theoretical, economic, aes- 
thetic, social, political, and religious. Thus any 
single individual obtains a profile according to the 
kinds of values he considers more important oF 
less important. The perceptual part of the study 
Was carried out as follows: each of the twenty-five 
Subjects was shown thirty-six words, one at a a 
ina tachistoscope, a device by which the length s 
time a word is exposed can be accurately re 
The initial duration was very short—1/100 a 
If, after three Presentations at this speed, the SU 
ject failed to recognize a word correctly, durati? 
was increased, first to 2/100 second, then ant 
Second, and so on, in 1/100-second steps, a 
recognition occurred. All Prerecognition respons?” 
that“is to say, wrong responses guessed at by 
subject, were also recorded, wn 

The results averaged over all subjects are sho 


in Figure 12-3. It is clear that there is a in 
and positive relation between value and recogn! 
time. 


The higher the value for a subject een 
sented by a word, the more quickly it is recognIZ se 
On the basis of these results and also of pe 
obtained from the Prerecognition-response 
Postman, Bruner, and McGinnies postulated N 
mechanisms by which value orientation can @ ac: 
Perception. These are selective sensitization, sh 
cording to which the organism's perceptual thre® 
old is lowered for objects it values; perceptual © 
fense, by which the organism erects barriers age 
perceiving objects it regards as unpleasar $ 
threatening; and value resonance, by which @ ich 
Ject tends to make Prerecognition responses W 
relate to his dominant value orientation. 


h 

This study led to a fascinating line of resan 
that is still going on. The main problem to W' + 
it has been directed has concerned the nature 
Sensitization and more especially of perceptual 


fense. As critics Point out (Eriksen, 1960, Dem 
1960), it is a little diffi 


Organism can 
about a Present j n 
or dangerous and then defend against it bY iple 
seeing it. Th j 

rt un 
would be thro 
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So 
5 
1 


FIG. 12-3 Relation between value of 
word and durations of exposure at which 


& 
a 0.09 I- 
v 
& 
§ 0.08 
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F 
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è 
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ans that screens selected perceptions before 
Would be enter consciousness. Such a position 
Most e e quite in line with Freudian psychology, but 
it, einen mientallsts have become a little wary of 

€ it is not a notion that lends itself very well 


o : 
„eXperimental test. One expert, for example, 
Writes: 


tgs PPears that the organism is extracting informa- 

and fee oust from the stimulating situation, 

notio ikewise, there is no need to introduce the 

is aie Of unconscious. What we call unconscious 

trate the condition wherein the subject is ex- 

[Fors © very little information from the stimulus 
"Bus, 1966, p. 266]. 


wa „ratever we may consider the mechanisms to be, 
Perce el doubt that values and needs do affect 
ar Ption in some manner. Which aspects of them 
Proben, Most important in this respect is another 
(195 M. Two other workers, Solomon and Howes 
amount have Suggested that our values reflect the 
Of sub; of contact we have had with certain classes 
this p J°Cts including words. Their study testing 

Ypothesis is presented in Example 12-5. 


Xa 
PRI 12-5 Word frequencies and recognition 
Sholds (Solomon & Howes, 1951) 


oe researchers essentially repeated the Post- 
i Port runer, and McGinnies experiment with one 
the Se addition: the word lists they used to cover 
inte u Allport-Vernon value categories were divided 
and Io) © types: high-frequency, or common, words 
frequency, or uncommon, words. Thus un- 


6 it is correctly recognized. (Postman, 
Bruner & McGinnies, 1948) 


der the category ‘‘aesthetic,"’ for example, they had 
listed: 

poetry 

picture 

painter 

orchestra 

vignette 

etcher 

ensemble 

metaphor 


Relatively frequent: 


Relatively infrequent: 


Nineteen subjects were exposed to these words 
for various durations until recognition thresholds 
were established. They were also given the Allport- 
Vernon test. Results are shown in Figure 12-4. 
It is fairly clear from the graph that the relation be- 
tween a word value and its recognition threshold is 
slight in the case of high-frequency words but is 
slightly positive for low-frequency words. Even this 
trend, however, is attributed by Solomon and Howes 
y differences within the low-frequency 
category. Consequently, they suggested that a 
linguistic formulation was certainly at least as ade- 
quate as, and more economical than, any explana- 
tion drawn from a rather complex personality theory. 


Postman and Schneider (1951) repeated the Sol- 
s experiment and obtained essen- 
However, they concluded 
that, at least in the case of the infrequent words, 
values were the major factors determining recogni- 
tion threshold. In view of more recent work, it 
seems very likely that this conclusion was a correct 


to frequenc: 


omon and Howe 
tially the same results. 


l9 
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e 
FIG. 12-4 Relation between valu? 
rank and recognition thresholds rds- 
frequently and infrequently used wo 
(Solomon & Howes, 1951) 
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[e] o 
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& 
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§ 0.12} peee a : 
= [e] 
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one. Certainly word frequency is important, but as 


investigators have pointed out, it is 
as olla a ur: it may be highly 
difficu ratic and directly dependent on an indi- 
heii value system. Thus a word that is very 
ee on for the average person may be quite 
an for one particular individual simply be- 
wa his unique patterns of interests and activi- 
Boer Biniousl, then, the term “word frequency” 
Hes: aning only in terms of the life history of the 
vidual ana: the history of tho culture in which 
en Different cultural values will be reflected 
he attenuate language structures and hence different 
pea frequencies. Thus it js likely that values, 
needs, and attitudes may be the ultimate Causative 
agents affecting perceptual thresholds, though word 
usage may well be the more immediate one. The 
situation can be represented as follows: 


High frequency 
of symbols in 


Greater expo- language 


Dominant an u Lowering of 
values A pi = perceptual 
Pertaining to thresholds 
these values for these 
objects and 
symbols 


The “new look” in perception at first was a the- 
oretically rather informal position. However, during 


198 


art 
the past number of years it has grown to be ae 
of a stronger and more coherent movement i Mei 
chology commonly labeled “cognitive psycholo 


DEVELOPMENT OF PERCEPTION 


ists 

One of the problems with which psychologis i 

have been concerned for a very long time has. sue: 

what is often called the “nature-nurture”’ pe i 
Are there any determinants of our behavior— 


N cep 
Particularly in the present context, of our per 
tion—that are 


innate? Or is everything ae 
learning; or nurture? As we saw earlier, the Berke: 
empiricist philosophers, for example, Locke, 


: at 
ley, Hume, and Mill, tended to hold the wie 
the way in which we see the world is oer nth 
through experience. The raw sensory eler rs 
which are all we have at birth, yield nothing in $ nce, 
of perceptual dimensions such as depth, amet 
size, shape, and Meaning. Only through con! 


x jt in 
with the world do we gradually learn to see it 
way that is veridical. 


The notion made 


ilos” 
ophers is that the si 


quite explicit by these caer 


ensory system that is the the 
mate indication of reality is touch, used in 


ith 
rather broad sense above of making contact ni 
an object. By his direct contacts with give 
aspects of its environment—for example, a ely 
and the objects it contains—a child gradu 
learns to extrapolate from the contactual to 
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visual and auditory modes. Thus notions of space 

and depth are built up. As we pointed out before, 

this is probably the most commonsense point of 

view (at least in present-day Western culture) about 

Perceptual development. It is a position nicely 

Spe by Helmholtz as quoted by Hochberg (1962, 
- 282): 


This relation between distance and size... can only 
be acquired by long experience, and so it is not 
Surprising that children are...apt to make big 
mistakes. | can recall when | was a boy going 
Past the...Chapel...where some people were 
Standing in the belfry. | mistook them for dolls 
and asked my mother to reach up and get them for 
Me, which | thought she could do. 


Pa Chief virtue of this empiricist position was 
there was no real evidence against it. It is to 
the Credit of those in the empiricist tradition that 
Gen did try to suggest how evidence that perception 
su eloped with learning might be obtained, but their 
iyooestions did not very easily translate into defini- 
f experimental research. 
bot APR because of this difficulty, the opposite 
and „of view, that of nativism, did gain adherents 
or Still has many today. According to this theory, 
ner isms are born with at least the potential for 
on ine the world veridically. A normal matura- 
of deuarantees immediate grasp of all the aspects 
f aa Shape, size, and color. The translation 
Scan notion into some experimental procedures IS 
s „> difficult. However, as an idea it is certainly 
Wala eee as that put forward by empiricism. 
Senso Hering was an important nineteenth-century 
Oppo Y Physiologist like Helmholtz but stood in 
Sition to the latter's empiricism. 
lighe ing to Hering (1861), the experiences of 
furni, color, height, breadth, and depth are innately 
Powe by every retinal point. Separately and 
form er they immediately give us all relevant in- 
u about the visual world. No learning is 
Otze ay: A similar position was put forward by 
The q (1881) based on this notion of “local signs. 
Anis Octrines of Hering and Lotze supplied a mech- 
at the sensory level that was innately capable 
iene all spatial dimensions. Again, however, 
Cult į mental evidence definitely proving this is diffi- 
„1,10% impossible to obtain. i 
Staıt „ONE nativist position was also taken by the Ge- 
as „ PS¥chologists Wertheimer, Koffka, and Köhler, 
* Pointed out earlier in this section. They dif- 
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fered mainly from Hering in postulating that the 
innate processes that organize sensory input per- 
tain, not to the peripheral receptors, but to the brain 
or central nervous system. These processes con- 
stituted the so-called "laws of organization” whose 
operation we have already discussed in connection 
with two- and three-dimensional space perception 
and the constancies. 

Finally, we may mention two contemporary points 
of view on the nativism-empiricism issue. Gibson 
is a quasi nativist to the extent that he sees in the 
so-called optical array certain invariants that im- 
mediately produce an organized perception of the 
visual world. If any learning is involved, it is, for 
Gibson, not an associative kind, whereby basic ele- 
ments gradually become connected together into 
compounds, but a differentiation learning, whereby, 
through exposure to the world, we gradually come 
to make finer and finer discrimination between vari- 
ous sensory inputs, for example, between a more 
pronounced versus a less pronounced gradient of 
stimulation. Thus we achieve closer and closer 
contact with a world potentially rich in meaning. 

The other contemporary theorist, Donald O. Hebb 
of McGill University, takes a somewhat similar posi- 
tion, though his emphasis is more directly physio- 
logical. Hebb (1949) makes a useful distinction 
between perception of unities and perception of 
identities. The first of these is essentially what 
Gestaltists would call object perception, that is, the 
ability to perceive a thing as distinct from its back- 
ground. This does not involve, however, the ability 
to recognize the same object—same, that is, in 
respect to such discriminated qualities as form, 
shape, or brightness—when it is presented a second 
N poreapti of identity, on the other hand, is de- 
the ability precisely to perform such an act 
of recognition—that is, to be able to tell one object 
from another through an awareness of its identity. 
According to Hebb, there is some evidence to indi- 
cate that perception of unity is built into the or- 
ganism. Perception of identity, however, is not; it 
is learned early in life through the process of scan- 

i r tline of an object. With 
ning with the eyes the ou : 
much practice we soon come to be anle (5 BETO 
an object with one quick glance. Mhig 4s: Cone H 
even relatively young organisms with such ease at 
rapidity as to mask its dependence on learnings 


to suggest an innate ability. 


fined as 


CEPTION 


; i i Hebb has suggested a 
On the al gi menor corresponds to the 
“dual Ta erception. Initially, the receptor sys- 
two kinds © Sidious organization to yield differentia- 
cher figures and ground—that is, percep- 
ee s. With the searching and scanning 
tion of a organism, certain particular se- 
activities A euronal firing come to be consolidated. 
quences orn ond to particular perceptual configura- 
pe “Zino Sieh an assemblage has been formed 
ions, ance it can be triggered off by the stimula- 
in the brain, Iie part of it. Although this takes 
tion of any ens fast enough to give us the impres- 
a pie eld recognition at the perceptual 
sion 
level. ish to say that any one of the 
: eos ee whole truth. Cer- 
an seg aliene on hand does not suggest this, 
patrig ha stage of research it would be best to 
paari = as no more than a general strategy, 
regard Sense in a certain direction. It will 
Br 5 some time before we can say definitely 
ci is the most fruitful. 
REN meantime, then, let us look at such evi- 
1 a is available on the nature-nurture issue. 
Saee Sarien to be discussed represent, of 
a only a small sample of a very large number 
apie on this topic. 


le 12-6 Perception following recovery from 
E ental cataract (von Senden, 1960) 


It is interesting that the experimental data re- 
ported by von Senden take their start directly from 
a hypothetical experiment suggested by Mr. Moli- 
neux in the eighteenth century and described by 
both Locke and Berkeley. This “ingenious and 
studious promotor of real knowledge" wrote in a 
letter to Locke: 


d now adult, and 
sh between a cube 


touched them, could 
which is the globe, which 
For though he has obtained 
w a globe, how a cube, affects 
as not yet obtained, that what 


he now distinguish and tell 
the cube?... Not. 


the experience of ho 
his touch; yet he h 
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affects his touch so or so, must affect his a 
Or so; or that a protuberant angle in the oe ae 
Pressed his hand unequally, shall appear to 

as it does in the cube. 


Locke agreed strongly with this conclusion of the 
“observing” Mr. Molineux. ; 
It was ni true, of course, that the gentleman 0 
question was an “observing” one, and it is whe 
teresting commentary on the empiricist philosop ua 
that they were nonetheless willing to put so heit 
faith in an experiment which had not (to er: 
knowledge) been performed then and was not fly, 
formed systematically until much later. Hap ate 
Mr. Molineux’s guess turned out to be quite 
curate. ct as 
What von Senden did was simply to colle ‘gua 
many accounts as he could find of the first ‘pon 
experiences of patients successfully operated ract- 
at maturity for blindness due to congenital en f 
Not all of them would be considered totally ceive 
but even those who had some sight could per jeld- 
the world as no more than a vague gray mass Y 
ing only intensity differences. rts of 
The critical conclusion educed from repo when 
the first visual impression of these pateni ee to 
Sight was restored was that they had the abi p's 
discriminate objects—or unities, to USe me 
terms—on the basis of color. There was also men 
impression of depth or distance, though [uag and 
of its extent was poor. Appreciation of hele t 
the ability to perceive identity was not pres 


e 
t ag befor 
first. Considerable practice was required i and 
even a circle or a triangle would be recogni de 
distinguished, 


Furthermore, generalization et me 
ficient, in the sense that after, say, a triang j the 
to be recognized, a slight change in it caus 
Patient to see a completely new figure. 

One case is described as follows: 


tion 
n i cep 
He gradually became more correct in his pe" d of 


ut it was only after several days that he ere 
would tell by the eyes alone, which was the efor’ 
and which the Cube; when asked, he alwayS: _ndsi 
answering, wished to take both into Oe iatelY 
even when this was allowed, when Is yes 
afterwards the objects were placed before ""* 960, 


n, 
he was not certain of the figure [von Sende 
p. 183]. 


low 
B und of 4, 
This is more or less typical of the kind toe 
Progress and reorganization of spatial un 
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Ing that has to be undertaken by such patients. It 
Is of some interest that not only is the effort re- 
quired to do this very great but that it also often 
Produces great emotional upset. Von Senden quotes 


Beer on this point as follows: 


Among the most remarkable psychological phenom- 
ena presented to my observation in all the patients 
SO far operated upon, is the rapid and complete 
loss of that striking and wonderful serenity which 
'S characteristic only of those who have never yet 
Seen; for hardly are the first lively sallies of their 
Curiosity satisfied after the operation, than already 
they evince this striking transformation of their 
attitude. Gloomy and reserved, they now shun for 
a time the society of others, which was so indis- 
Pensable to them while they were blind that they 
lamented every moment they were obliged to spend 
Without it [von Senden, 1960, p. 161]. 

_ Thus, we must learn to see. All the subtle dimen- 
Sions of visual perception which we use so quickly 
„nd easily every day of our lives apparently are not 

uilt into us from the beginning but must be ac- 
plred through early experience. In the main, then, 


". Molineux's educated guess proved to be fairly 
accurate, 


S = Senden's data seem very convincing. At the 
ame time, it should be noted, as one critic, Michael 
is „(heimer, has pointed out (1951), that the study 
wider” anecdotal in character and is based on cases 

Sly scattered in time and place. Of the 74 used, 
first dates from around a.p. 1020, and 57 are 


mal the nineteenth century. Consequently, we 
jn be a little cautious about accepting them as 
Mpletely valid scientifically. However, a single 


Cas 
On © Study reported by Gregory and Wallace (1963) 


© Visual experience of a patient recovered from 
blindness is in substantial agreement with the 
data SS of von Senden. In addition, two sets o! 
e oo to be discussed also support and exten 
Exa Nelusions of his work. 
ie 12-7 Monkeys reared 


tght deprivation (Riesen, 1950) 
vistin H. Riesen started off his research with a 
in to Correcting some of the difficulties inherent 
Side © studies of cataract patients. These he con- 
Control to arise from the intrusion of too any T 
atie ‚ed variables such as (1) the degree of ! 
nes Previous blindness (2) the limit that is 1m- 
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patly 


in conditions of 
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posed on potentiality for improvement when the eye 
operated on lacks a lens; (3) the fact that, in all 
these cases, there remains another visual har:dicap, 
namely, spontaneous nystagmus, that is, jerky and 
uncontrollable movements of the eyeballs. To 
achieve more control than is possible with human 
cases as they occur in nature, Riesen undertook to 
set up a careful experiment using another higher 
primate, the chimpanzee. 

The first study of a long series continued at sev- 
eral centers was done by Riesen at the Orange Park 
Primate Center in Florida. Seven chimps were in- 
volved. These were subjected to a variety of 
amounts and durations of light deprivation early in 
life. For example, Debi, a female, was raised in 
complete darkness for seven months, and another 
female, Kora, was allowed, during the same period, 
a ‘ration’ of an average of 11% hours daily of 
diffuse, unpatterned light as transmitted through a 
white Plexiglas mask. 

The general results may be summarized as fol- 
lows: (1) Newborn animals and those somewhat 
older (e.g., seven months) that have been kept in 
darkness for some time show usual visual reflexes 
when first subjected to light. Some semivoluntary 
acts, such as rapid eyeblink at an approaching ob- 
ject, become automatic only after considerable prac- 
tice. (2) Spontaneous nystagmus tends to be pro- 
nounced. (3) Visual pursuit of moving objects, 
coordination of the two eyes, convergent fixation, 
and ready identification of objects tends to take 
many hours or even weeks of experience. Depth 
perception is poor. (4) Severe light deprivation 
(and hence the most severe perceptual deficits) is 
associated with marked pallor of the optic disk and 
retina. In such cases the physiology of the visual 
system can no longer be regarded as normal. 


Riesen’s further studies done over the following ` 
fifteen years on rats, cats, and rhesus monkeys have 
verified these basic conclusions, as well as refining 
them and extending them in various directions (cf. 
Riesen, 1961). We will not consider this work here, 
however. Let us turn instead to another basic set 


of observations. 
Example 12-8 The visual cliff (Walk & Gibson, 


1960) 


The series of studies summarized in this article 


OF PERCEPTION 


FIG. 12-5 Visual-cliff apparatus used to study depth perception. (Gib- 


son and Walk, 1960; William Vandivert, Scientific American) 


used an ingenious experimental situation called by 
the investigators the "visual cliff.” It is shown in 
Figure 12-5. As indicated, a piece of heavy glass 
covers two sides, one a shallow side, the other deep. 
Between the two is a central starting platform raised 
several inches above the glass. To highlight the 
difference between the two sides in terms of other 
optical-array qualities, a checkerboard material was 
used on the middle and on both sides. The general 
technique, employed with human babies (six to 
fourteen months) and with a variety of species of 
lower animals, was to place them initially on the 
center and observe any preference as to deep or 
shallow side, particularly when there was an incen- 
tive favoring traversal of the deep side, 

Of 36 human infants tested, 27 moved off the 
center board when the mother called. But of the 
27 only 3 went over the deep side to her. Thus 
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. beyond the r 


-amna 
infants can apparently discrimin ty 


most human 
depth as soon 
of testing con 
and kittens be 
little preferen 
with their vib 
two sides wer 


as they can crawl, Under a ve 
ditions, young goats, lambs, ch we 
haved in the same way. Rats ape 
ce provided they could feel the bi he 
rissae, or whiskers, However, | w 
© lowered so that the glass floor ere 
each of their whiskers and they th 5 
fore had to choose on the basis of visual Sue low 
to 100 percent of rats would descend to the sh@ as 
side. Turtles, which may have mixed up the £ r 
with the surface of a Pool of water, showed nO sing 
ticular preference. Walk and.Gibson in an ens ity 
Set of experiments found that both optical een 
and motion Parallax were responsible for the r 
low-side preferences. If these were controlle 
manipulating the size and Spacing of the panne 
board squares on the deep side and its dist 
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below the glass, then avoidance of this side dimin- 
ished Sharply. 

Finally, it was found that rats reared in the dark 
during the first part of their lives (ninety days) 
Showed depth discrimination as soon as they were 
tested. They must have relied, in this case, on 
ee Parallax rather than on pattern density differ- 
chert Likewise, kittens reared in the dark, though 

Wing no immediate preference when first tested 
> twenty-seven days, did so within a week after 
'ansition to a visually normal environment. 
Aa and Gibson conclude from these interesting 
de a that a seeing animal will be able to respond to 
ee as soon as it has adequate locomotion (though 
fro necessarily to judge it accurately), this being 
Shen birth, in the case of precocial animals like 

EP, goats, guinea pigs, and chicks. 
ur results of this last example are clearly in line 
ne observations of von Senden. Apparently 
nism Perception is a very basic property of orga- 
tion S, in the sense that it is resistant to manipula- 
`of of early visual experience and, in the course 

Normal development, appears very early in life. 
a and Gibson further suggest that the basic fea- 
Hahah, the visual field that permits this is motion 
of ant is, the differential rate of stimulation 
Swe erent parts of the receptor system as the eyes 

CP across surfaces of different density gradients. 
ke is that an animal will automatically avoid = 
(the ent that sweeps across the eye more slowly 

More distant pattern) is not known. 
Similar kind of attack on the problem of per- 


ce 
et development has been made by a former 
sont Of Riesen's, Robert Fantz. ‚Walk and Gib- 
pment 


drew conclusions about perceptual develo 


ing i 
erred from the extent to which animals approach 
i respec- 


Void visua i i epresenting, 
| configurations rep rack 


‚@ Near distance and a far distance. 
Studies was based on essentially the same 


© but involved observations of eye fixations 
Since this has 


for studying 


tive 
Fant 
Prineipi 
rathe 

Now „han whole-body movements. 
“come quite a popular technique 


Percanı; 
rs °Ption in neonates, we present it here. 
“ampı : 
i 12-9 Form preferences ın human neo 
S (Fantz, 1967) 


the ex- 
iscrim- 
en the 


Th 
tent a Purpose of the study was to find out 
Nate O Which newborn human beings can d 
erent visual forms. Infants betwe 
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ages of one and fifteen weeks were tested in a 
“looking chamber.” This was a uniformly lighted 
enclosure on the ceiling of which could be placed 
various kinds of patterns. The infant subjects were 
simply placed on their backs, and the experimenter 
observed which pattern they fixated for the longer 
duration of time. This was accomplished by a 
peephole in the top of the chamber through which 
the experimenter could see which of the patterns 
was reflected in the infants eye. Duration of visual 
fixation was taken as an index of interest. Widely 
disparate durations between fixations would indicate 
that the infant (by showing a preference) was dis- 
criminating between the patterns involved. Note, 
however, that lack of such a difference would not 
necessarily indicate lack of discrimination. 

Results were as follows: Infants seemed to prefer 
more complex patterns over simpler patterns. For 
example, a checkerboard was fixated longer than a 
uniformly colored rectangle. A bull's-eye was pre- 
ferred over horizontal stripes. Secondly, a picture 
of a human face was strongly preferred—again, pre- 
sumably because of its complexity. Color and 


_ brightness were not important determinants of fixa- 
“tion time. : 


Fantz' data are very interesting. However, it is 
not certain that differential visual exploration really 
indicates discrimination in the sense of "identity" 
perception. Most likely -it simply represents the 
transitional process by which such an ability comes 
to be built up. As such it is of fundamental im- 
portance as a subject of scientific inquiry. 


As a debate, the nature-nurture question is point- 
less. Both heredity and environment, both matura- 
tion and learning contribute in some measure to 
every aspect of perceptual and cognitive develop- 
ment. As a problem for analysis, however, it is 
very relevant indeed. Through the kinds of experi- 
mentation we have described above, we will make 
gradual progress toward anwering some of the fun- 
damental theoretical stances taken toward the prob- 
‚lem of perceptual development by the various schools 
of thought we examined earlier. So far, we cannot 
‘say which of these is the most valid. Perhaps each 
one of them is, in some sense, valid. The fruitful- 
ness of each will be judged finally only in terms of 
the amount of useful experimentation it has gen- 


erated. In any case, let it be emphasized, in con- 


PTION 


; tion of some writers, that 
iction to the suggest ! 
eos issue is by no means dead; as a 

research area it is very much alive. 


THE OUTER LIMITS OF PERCEPTION 


There are two problem areas in perception that 
use of their bizarre character usually arouse a 
sabe deal of interest in most people. These are the 
eee ena of extrasensory perception and dermo- 
ROSTON erception. We will discuss each of these 
ee oe necessarily because we admit their gen- 
pere; the but rather because we wish to convey to 
fe ate the need for great caution in assessing 
me validity as well as the need for keeping an 
their ind. Strictly speaking, neither belongs to 
oy re ‘theoretical traditions which we have ex- 
any. aa in this chapter. Both stand off by them- 
ane as empirical phenomena whose main interest 
fee nectioisly in whether they are real or fictitious. 


sory Perception 
S cane field of So-called Parapsychology, or 
psychical research, can be divided as follows: 
1. Extrasensory perception proper, or ESP: Reading 
ch correctly cards laid face down before the subject 
2. Clairvoyance: Same as ESP, except performed 
` with the cards at some distance from the subject 
3. Telepathy: Transferance of thoughts or 
between two persons 

4. Psychokinesis: Ability to influence behavior of 
physical objects, e.g., dice, merely by thought 

5. Precognition: Ability to predict events prior to their 
occurrence 


ideas 


All categories involve in some 
that information can be transmit 
some channel other than those 
conventional sensory pathways; 
“‘extrasensory” Perception. 

What is the evidence for su 
is a great deal that is of 
dotal a nature that it is 
One writer, J. S. Dunne, 
Time (1939), for examp 
of cases of persons who ha 
future happenings. Beyond this, he also con- 
structed an elaborate theory postulating that con- 
sciousness not only extended over the past and 


manner the notion 
ted to the brain by 
represented by the 

hence the label 


ch an ability? There 
so uncontrolled and anec- 
most difficult to evaluate. 
in An Experiment with 
le, presented a number 
d foreseen and predicted 


204 


present but also over the future. Thus with an a 
most unused portion of our mind, we could actually 
be aware of future events as if they were ee 
in the present. Now it is certainly true that we ca 
often predict the future, provided we have a a 
of present circumstances and can estimate thel 
possible outcome. But this is different from un 
that consciousness has a direct awareness of ies 
events. Most people would be willing to predict 3 
sun will rise tomorrow, but few would say it is = 
tain in the same sense as perceiving the sun abov 
them at a moment in the present. ne 

Apart from this, Such case histories as a 
Presents can be treated only with skepticism. to 
ecdotal evidence cannot be taken as sufficient n- 
validate a hypothesis, particularly one as unconye 
tional as that being considered, ex: 

Perhaps the Person most responsible for an ine 
perimental approach to ESP has been J. B. ee 
of Duke University. In 1930, he commenced us 
intensive Program of research in this area, Let 
now look at some examples of his work. 


Example 12-10 Data on ESP (Rhine, 1964) 


ized 

We will consider here some early data summariz® 
by Rhine in a 1964 book. To a reader accustom 
to the typically formalized description of an pee 
mental series, the account by Rhine (and also ot act. 
of his persuasion) may seem curiously ne a 
Nevertheless the results he reports are fairly © 
Pelling. hich 
The usual procedure in these experiments, WP"? q 
Started around 1930, involved mostly the ee 
Special packs of cards with five designs. a Eh, 
were asked simply to guess which card was W an 
either as each was removed from the pack N ai 
experimenter or as they had been ordered by '@ 


uit 
dom shuffling without being further touched. Q 


a 
elaborate procedures were taken to avoid any we 
sibility of Cheating or collusion. These are rtial 
ously mandatory in such studies, whose pote 
Payoff is so great. Results up to 1933 summar tes 
by Rhine (1964, p. 217) involve probability sa 2 
which, by any usual statistical standards, are aay? 
nomically high. His data also show—aad arate 
pears to be a crucial point in ESP—that a 
Subjects seem to be extraordinarily better 
others. Hubert Pearce, for example, was ae 
Rhine's star Subjects. On one occasion, he 
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“i to name correctly 25 ESP cards in a row, a 
hag having chance odds of 298,023,876,953,125 
© l! Such figures as these must give us pause. 


Similarly good results have been obtained in re- 
— to psychokinesis. We will now look at some 
ata reported by Dale (1946) (cf. Murphy, 1961). 


Example 12-11 The psychokinetic effect (Dale, 
1946) á 


ar we have already stated, psychokinesis is the 
Pposed ability of a subject to influence directly 
Physical events, in this case, the fall of dice. The 
ubjects were fifty-four students from colleges in 
m York City. The dice-used were four standard 
Mmercial dice, 5% inch on a side. These were 
en by each subject down a so-called “random: 
on & shoot"—a device consisting of fifty-five waffles 
oe Shoot leading down onto an enclosure. Dice 
Posit Simply shaken up in a dicebox and then de- 
f ed in the top of the shoot. Different groups 
Subjects “tried for” as many of a certain number 

5 Possible, for example, all ones, all twos, and so 
Pos ‚Results are summarized in Table 12-4. The 
Sibility of chance’s operating is only 5 in 1,000. 
Ste also that such departure from chance can- 
Since q, c Plained by a hypothesis of loaded dice, 
aces different groups were trying for different glor 
Was p Another point of interest is that the i 
al weet in the initial runs and gradually 
isa tn an orderly way up to the fourth run. This 
a a Statistically signficant effect and is one 
'S quite often found in work on ESP. 
o = do we interpret results like these? There = 
ASY answer to this question. Taken by them 


Se] 7 i 
una > Such studies seem to yield evidence that is 
SSailable, Unless we have very good reasons 
not e out fraud, 


doing so, we can usually rul 
= aan, and use of subliminal sensory cues 
Faso, anations (Rhine, 1964). There seems little 
are ©) to suppose that ESP workers such as Rhine 
honesty "8 to pursue a career of calculated 1 
Sp 4 in a general sector of life which demandS, 
+ erything else, honesty. Some critics, how- 
(ggg, "© indeed suggested this. Martin Gardner 
1.9), 2 
e 


inco 


x Scientific American mathematics edit 

Boop ample, writing in The New York Review of 
the fae as suggested that one of Rhine's series, 
nong Pratt-Pearce distance tests, could readily 
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Table 12-4 Results of psychokinesis experiment in 
terms of deviation from chance 


Number of trials 31,104 
Hits obtained 5,355 
Hits expected by chance 5,184 
Deviation +171 
Mean score per run 4.132 
Standard deviation 65.727 
Critical ratio 2.60 
p value -005 


— 


be explained by cheating. These clairvoyance stud- 
ies, done with each subject located in a different 
building on the Duke campus, were remarkably suc- 
cessful. But Gardner suggests that one of the two, 
Pearce, could easily have left his cubicle in the 
library, sneaked back to Pratt's office, and read the 
cards through the transom as Pratt was recording 
their order. It is difficult to credit a hypothesis of 
such skulduggery, yet there have been documented 
cases in which such did occur. This is one of the 
reasons why many professional psychologists re- 
main very dubious about ESP. 

There are also other reasons. Probably thou- 
sands of studies of ESP have been done by investi- 
gators all over the world. They are not difficult to 
perform. Yet only a fraction of these turn out to 
yield positive conclusions, such as the two studies 
described above (cf., for example, Sprinthall & 
Lubetkin, 1965). Furthermore, the most positive 
of these usually have depended on the unusual skill 
of particular persons who seem to ‘‘have ESP." If 
true, this would suggest that such subjects possess 
to a high degree a special ability not possessed by 
others. By itself, this is not implausible. Any trait 
follows such a pattern in a large population. 

Yet we also find that the high-ability subjects do 
not always maintain a high level of performance. 
Such failures are usually explained as being due to 
extraneous circumstances—feeling ill, being wor- 
ried or nervous, being fatigued, and so on—but they 
might also be explained as due to the operation of 
chance. If we were to give a thousand subjects 
some ESP tests, it is almost certain that of these 
a few would perform extremely well, just by chance. 
If we then were to concentrate on further oy 
these few subjects only, we might well eae 
if their earlier results have been due only to ci ' 
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they might now show fluctuations, if not a drift to a 
chance level. However, if we were to accept the 
hypothesis that they have ESP, we could quite easily 
find reasons that would explain any declines in per- 
formance they might show. The critical question 
would then be whether good performers tend, on the 
whole, to maintain a consistently high level. Obvi- 
ously, most of those committed to a belief in ESP 
feel that they do (e.g., Rhine, 1964; Bateman & 
Soal, 1950; Murphy, 1961). Most psychologists re- 
main skeptical. 

The final problem concerns the explanation of 
ESP, assuming that it is a genuine phenomenon. 
At present, it can be stated categorically that no 
explanation exists. For one thing, if it involves 
some kind of physical energy transmission, it should 
follow the usual inverse-square law governing en- 
ergy exchanges over distance. It does not. Clair- 
voyance and telepathy are no better at 2 feet than 
at 200 miles (cf. Rhine, 1964), This has led Rhine 
to conclude that it is a purely psychical rather than 
a physical phenomenon. Well and good; but what 
exactly does this mean? We have no answers. 

In conclusion, we can only recommend to the 
reader that he adopt toward ESP phenomena an 
attitude of great caution. While many individual 
studies appear to demonstrate telepathy, clairvoy- 
ance, and psychokinesis at very high levels of statis- 
tical significance, there are also many others that 
have found nothing. Furthermore, the alleged prop- 
erties of ESP appear to fall outside the theoretical 
explanation of phenomena we know anything about. 


Dermooptical Perception 

Dermooptical perception refers to the ability to 
sense color or optical stimulation through touch, 
One of the first accounts of this phenomenon was 
given by the well-known French novelist Jules Ro- 
mains in his book Eyeless Vision (1924). More 
recently it was ‘‘rediscovered" in Russia by Isaac 
Goldberg, who claimed to have observed this ab 
in a twenty-two-year-old girl named Rosa Kuleshova. 
According to the report, she was able to read news- 
papers when blindfolded simply by moving her fin- 
gers across the printed page. A number of other 
such cases quickly followed this one in Russia. In 
the United States, after several rounds in the pop- 
ular press, dermooptical perception was taken up 
seriously by Richard Youtz of Barnard College in 


ility 
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New York. He dealt with the case of a Mrs. Patricia 
Stanley, who allegedly had the ability to discrim- 
inate colors with her fingers, though she was not 
able to read print in that way. Youtz (1966) did 
not claim “vision” but hypothesized that different 
colors generate very slight thermal differences that 
can be detected by touch, particularly with practice- 
Again we are faced with a perceptual phenomenon 
which, if valid, is almost as extraordinary as ESP. 
What a boon to the blind such an ability would be, 
especially if it were improvable through proper in: 
struction. Can we really sense words or colors 
through our skin? n 
Again, we must urge skepticism. It is certainly 
true that we have thermal receptors in our skin, En 
their sensitivity is not that great. It is extremely 
doubtful if such differences as might exist betwee” 
black letters and the white paper on which they a"® 
printed or between different colors having the sam® 
surface characteristics could possibly be lar® 
enough to be perceptible, Purely apart from | 
in the reported cases there appears to be a distin” 
Possibility of cheating—which, if true, tells US pe 
about properties of the subject's personalities sh 
about properties of their perceptual ability. T 
strongest case for such a possibility has been MAT 
by Martin Gardner, to whom we referred in conne 
tion with ESP. According to him, all the blindfo 
procedures used in the positive instances reporte 
were such as to allow the subject, by sniffing 


at his facial musculature, to form 4 oe 
ugh aperture betwee i nd one 
of his nose to o the BE 2 front 


i Permit him to see any object in 
of him. Such “nose peeking" is a standard d: 


his findings, and he claims ` o 
anyon: t m 
yone who doubts them can readily prove the aso 


himself le: wr 
i å ould con i R ice an 
it on to the reader. Sue in thissadvis 


BEYOND PERCEPTION 
EN «an thé 
ia remain still many questions into which a 
the "01 Perception leads fairly logically. Pea 
With ons 'mportant of these is the research t° of 
cognitive processes and thinking, a7" 


E F 
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ee, the formal problem of learning. Percep- 
lon, learning, and thinking may all be regarded as 
related, as Forgus (1966, p. 1) has pointed out, in 
the sense that all involve information extraction. 
A the same time, the core of the work and theoriz- 
NE done in these three areas flows from somewhat 
„nissen traditions. Certainly, many of those work- 
bi whose major interest has been perception—for 
Me a the gestaltists—have concerned them- 
of es with learning and thinking. The researches 
Duncker (1945), Katona (1940), and Wertheimer 
Doi a on thought processes are good cases in 
Soak However, the most central contemporary 
: On thinking seems to emerge more directly 
OM behaviorism and functionalism. 
hese we will examine in detail in the next chap- 
ae hus, just as one of the central themes of 
ch 'on Three—social perception—led into this 
@Pter, so here our analysis of perception leads us 


Re Consideration of the processes of learning and 
hinking, 


ter, 


CONCLUSION 


ton Of this section has dealt with visual percep- 
animal For human beings and many of the lower 
chatinal this certainly seems to be the sensory 
Conte el most capable of yielding rich information 
recall. about the world. Yet, as the reader will 
ninth British philosophers felt that touch is 
against no basic and ultimately supplies a standard 
Seems Which visual experience is judged. There 
aPtic to be a good deal of truth in this notion. 
togeth Space given by active touch—that is, touch 
Ving with the sensory feedback occasioned by 
a rich” tactile receptors systems over surfaces—iS 
Compete S indeed and used to its limit can almost 
Or © with sight. 

Of th. alize this, we have only to consider the case 
Ormaj extraordinary woman Helen Keller. Born a 
tha child, she contracted in early years a malady 
lascen o Uced blindness and deafness. Until ado- 
hangi Ce she lived totally at the mercy of these 
Rive Fe more an animal than a human being, 
ang „° Violent outbursts of temper, uncontrollable, 
à bio "Communicative. The miracle—about which 
throyer@Phical play was written—was brought about 
Anne the dedicated efforts of an Irish nurse, 
ullivan, who taught her the basic meaning of 
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symbols and of communication—the notion that a 
certain sound she could emit and feel, though not 
herself hear, went with a certain tactually experi- 
enced object. So for Helen the feel of water from 
a pump running coldly over her fingers came to be 
definable by a word. 

From this time on, the progress made by Helen 
with Anne's help was remarkable to say the least. 
She attended one of the best girl's colleges in New 
England, wrote a book before she was graduated 
summa cum laude, learned several languages, wrote 
more books, and conversed and corresponded with 
some of the best minds of our time—all this with- 
out the benefit of two of our most important sensory 
channels, 

The story of Helen Keller is perhaps an un- 
paralleled one. Few of us could face and conquer 
such a grave handicap. But unusual as her case 
is, it does serve to point out to us the extraordinary 
potentiality that our sensory receptors have for ex- 
tracting information about the world. On this are 
built up all our abilities, our capacity to learn, to 
solve problems, and to think, and, in the end, to 
transcend all these in creativity. 
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Science, 


SECTION FIVE 
BEHAVIORISTIC MODELS IN 
PSYCHOLOGY 


“Habit is thus the enormous fly-wheel of society, its 
most precious conservative agent. It alone is what keeps 
us all within the bounds of ordinance, and saves the 
children of fortune from the envious uprisings of the 
poor. It alone prevents the hardest and most repulsive 
walks of life from being deserted by those brought up 
to tread therein. It keeps the fisherman and deck-hand 
at sea through the winter; it holds the miner in his 
darkness, and nails the countryman to his log-cabin and 
his lonely farm through all the months of snow; it 
protects us from invasion by the natives of the desert 


and the frozen zone. It dooms us all to fight out the 
r our early 


battle of life upon the lines of our nature 0 
choice, and to make the best of a pursuit that disagrees, 
because there is no other for which we are fitted, and it is 
too late to begin again. It keeps different social strata 
from mixing. Already at the age of twenty-five you 

see the professional mannerism settling down on the 
young commercial traveler, on the young doctor, on the 
young minister, on the young counselor-at-law. You 
see the little lines of cleavage running through the 
character, the tricks of thought, the prejudices, the 
ways of the “shop,” in a word, from which the man 
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can by-and-by no more escape than his coat sleeve can 
suddenly fall into a new set of folds. On the whole, 

it is best he should not escape. It is best for the world 
that in most of us, by the age of thirty, the character 
has set like plaster, and will never soften again.” 


(William James, 1890) 


“Man is, of course, a system—roughly speaking, a 
machine—like every other s 
the unescapable and unif 
the human system, inthe 
scientific view, is unique i 
regulatory. Among the p 
already familiar with ma 


Of administration, if this 
be within the capacity of man... .” 


(Ivan P. Pavlov, 1941) 


In the last section, we looked at the problem of 
how human beings perceive the world in which they 
live. The emphasis was on extraction of information 
‘from the sensory input that impinges on us every 
day of our lives. Here we will consider mainly the 
problem of output—that is- to say, the actions or 
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to 

responses organisms Perform in order to adarı ns 
the environment they occupy and how these a© 
change and erystallize with time. the 
The two quotations given above, one from thet 
American Psychologist William James, the p th 


from the Russian psychologist Ivan P. Pavlov, 
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reflect concern for this problem of action—habit, as 
James calls it, or "general workings . . . of the sys- 
tem of man,” as Pavlov calls it. 

Both writers are quite positive in their view of 
habits. For Pavlov, habits are highly changeable 
and can lead to a host of noble realizations of man’s 
Potential. For James, habits are the very stuff of 
Which a society is built. Both these men were 
Major contributors to the development of modern 
behavioristic models. : 

The passage by William James is a graphic de- 
Scription of habitual behavior. Yet, in his very in- 
fluential textbook, The Principles of Psychology, 
Written at the close of the last century, James began 
by defining psychology as the science of mental 
ife. His definition of psychology in terms of mind 
Seems to be at odds with his emphasis on habit, 
geh is, of course, behavior. This apparent con- 
Tadiction leads us to our first important idea in 
Chavioristic psychology: the problem of the proper 
Subject matter of psychology. The problem was not, 
et new with James; it has persisted in phi- 
Sophy and psychology from the Greeks to the 
Present day. 


Idea of Objectivism 
M problem can be broken into two parts, in the 
in Pa that there have been two allied controversies 
ae E history of psychology as a science. The first 
fae een concerned with the proper methodology 
Sea, ern information in any science. f The 
mi a part is the question of what evidence is ad- 
Ssible in the science of psychology. Discussion 
each ectivism has passed through several stages, 
en forming a hurdle of resistance to the achieve- 
erh of agreement among theorists of the mind. 
fete the first step was the development of 
Bae ee explanations of the nature of mind. The 
‘Or cular way in which this problem is expressed 
le Science of psychology has concerned the diffi- 
otic, Of observing the content of the minds of 
Cap rs. William James appears to have been con- 
fer about this problem, for he placed the chap- 
Ohr habit at the beginning of his book and em- 
ae Sized the automatic quality of such behavior. 
» the problem remains: what sort of evidence can 
man cholagist accept when dealing with the subject 
Not ter of mental life? It is quite clear that we can- 
look directly into other minds and thereby know 


a 
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what is happening in them. The mind of another 
person is not open to our direct observation. Of 
the various strategies which psychologists have 
adopted to deal with this problem, we will consider 
in this section those methods which rely on the 
objective observation of behavior as the basis for 
the study of mental life. Therefore, we have called 
the section Behavioristic Models in Psychology. 

Aristotle emphasized naturalistic explanation of 
psychic phenomena by his stress on observational 
methods for classifying the events in the mind. In 
his writings, he discussed the laws of associative 
memory and appealed to direct evidence, a tendency 
toward classification of observed cases which fore- ` 
shadowed modern methodology. 

In his speculations, Aristotle anticipated both 
Francis Bacon, who championed empirical science, 
and the later development of theories of psychology 
which were based on actual observation of ‘objects 
of a material sort. A little later, we will examine 
further historical development of objectivism; now 
let us turn to a second major theme of this chapter, _ 
that of the mind as process. 


The Idea of Process in Psychology: 
The Stream of Consciousness 

Physics and other sciences deal with situations 
which can be reproduced again and again for pur- 
poses of validation. But psychology has no such 
easy task in its search for the truth about behavior. 


It is a truism to say that life involves change. In - 
the study of psychology nothing stands still and _ 
waits to be observed again. Growth and maturation, 
the interference of later activity, decay and old age 
all bring profound changes of a sort which we all © 
observe about us. Further, as we shall see, there 
are even more subtle processes going on in the or- 
prevent exact reobservation of a static 
kind such as in the case of other sciences. Certainly 
the Greeks were aware of this too. Heraclitus’ dic- 
tum is something of a cliché: “You can never step 
into the same river twice." Again, we can savor the 
thought of William James about process as a psy- 
chological reality: 
Thought is in constant change.—! do not mean 
necessarily that no one state of mind has any 
duration—even if true, that would be hard to 
establish.... [The result on] which | wish to lay 
stress... is this, that no state once gone can recur 


ganism which 


d be identical with what it was before [James, 
an e 
1890]. 


; i inates James’ passage is that 
me En ee in psychological sci- 
p= a hat therefore process is a central theme 
Enee and at behavior. We shall return again to 
in te = = we begin our study of the process of 
this Ks + we turn to the third idea which will 
Sale our discussion in this chapter, the idea of 
struc 


function. 


The Idea of Function in Psychology: The Utility 
Dimension in Behavior 
event in recent Western thought can be 

If PEA as an intellectual explosion, it was the 
describe n in 1859 by Charles Darwin of his the- 
EE eahaten (Darwin, 1859). Its appearance 
ory of i many then current preconceptions. Al- 
ee theory is commonplace in our 
aus today, in Darwin's time it aroused a storm 
nn and controversy. In its simplest terms, 
er en held that species have arisen by natural 
‚ne heal particular attributes, behavioral as well 
pee is hological, which favor survival, and that 
a R which serve some function persist 
eause they lead to survival. . 

Darwin's ideas were paralleled by the ideas of a 
school of psychologists called pragmatists in the 
development of functionalism. The Pragmatic 
theorists suggested that the validation of any knowl- 
edge must be in terms of its consequences, values, 
or utility. The prime target which the movement 
opposed was the structuralist tradition which had 
grown up in Europe. In this Passage from James 
` Rowland Angell, later president of Yal 


e University, 
the juxtaposition of the two schools is s 


harply made: 


... functional psychology [is concerned] with the 


effort to discern and Portray the typical operations 
of consciousness under actual life conditions, as 


contents [Angell, 1907]. 


However, it was Angell's senior at the University 
of Chicago, John Dewey, who was the pioneer in the 
functionalist tradition. His position was strongly 
against the psychology approach of his time which 
insisted on breaking behavior down into elements 
and studying it in a fractionated way. One of 
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Dewey's most famous and truly prophetic Je 
was entitled “The Reflex-Arc Concept in Feyat 
ogy.” It appeared in 1896, and the ideas expresse 
in it might have been said much later by critics 
behaviorism, which had not arisen at that time. We 
include the following passage from that paper He 
present the flavor of Dewey's concerns. While bee 
Passage introduces many concepts for which t 
reader is not yet prepared, the dominant theme 
should be emphasized at this point in our discus- 
sion: a 
The fact is that stimulus and response are E 
distinctions of existence, but... distinctions wi 
function, or part played, with reference to reach N. 
or maintaining an end.... There is no ques 
of consciousness of stimulus as stimulus, Of - 
Sponse as response. There is simply a continuously 
ordered sequence of acts, all adapted in themselve™ 
and in the order of their sequence, to ig 
certain objective end, the reproduction of a 
species, the preservation of life, locomotion tO n 
certain place. The end has got thoroughly orga 
ized into the means [Dewey, 1896]. 


The Study of Animals 


A fourth tradition aided the development of F 
haviorism, namely the study of animal behauoi 
which arose after Darwin. With Darwin's ioe 
nouncement that species are continuous from en 
down to the lowest forms of animal life, a con 
versy arose over the nature of animal minds. raal 
adherents of evolutionary theory held that anim o 
did have intelligent mental life and were aaah i 
cognitive activity which had previously been tho 
to occur only in human beings. ind aP 

A succession of books on the animal min 3 
peared. Among the earliest of these were cae 
George Romanes. His method of gathering ior 
dence was to collect anecdotes about the behav ks 
and cognitive processes of animals. His bo0 
were filled with stories of problem solving in @ 
mals. also 

Romanes was followed by C. Lloyd Morgan, tiv 
a Darwinian and one of the founders of compara om 
psychology as we know it, Morgan differed ir 
Romanes, however, in one very important = 
he advanced a canon of parsimony which pae i 
strong burden on psychologists to strive after 5 ior 
ple explanations when they observed the beha ah 
of animals. Combined with his dictum of Pê 
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mony, contained in the following passage, is a plea 
for methodological sophistication, which would be 
timely in any era: 


For in the study of animal psychology as a branch 
Of scientific inquiry, it is necessary that accurate 
Observation, and a sound knowledge of the bio- 
logical relationships of animals, should go hand in 
hand with a thorough appreciation of the methods 
and results of modern psychology. . . - 

There is one basic principle... In no case may 
we interpret an action as the outcome of the 
exercise of a higher psychical faculty, if it can be 
interpreted as the outcome of the exercise of one 
which stands lower in the psychological scale 


(Morgan, 1894]. 


Morgan himself wrote a book on animal psychol- 
°8Y which was, like that of Romanes, largely based 
ON anecdotes and descriptions of problem solving 
by pets. Perhaps for our discussion here the most 
interesting instance of influence which Morgan ex- 
erted was on Edward Thorndike, whom we will dis- 
Buss More fully later. Thorndike studied Morgan's 
Writing while a student at Wesleyan University. 

Orndike's copy of Morgan's book, which is in the 

esleyan library, has marginal notes and marked 
Passages which seem to document this influence. 

hen he began laboratory studies of behavior, 
horndike's experiments bore a remarkable likeness 

the anecdotes which he marked in Morgan's 
ook. So, from chance influences, a science has 
developed. 
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In summary, then, four traditions in Western 
thought have led to the behavioristic dominance of 
American psychology. The first influenced the 
methods to be used: observation of objects in the 
world. This methodological stance is called em- 
piricism. As it developed this heritage, psychology 
became the study of observed behavior. The sec- 
ond stressed the notion of studying process—that . 
is, acts over time. In a third, evolutionary theory 
emphasized adaptive function, and psychologists be- 
came interested in seeking to understand the way 
in which man adapts himself to his environment. 
Finally, the study of animal behavior led to theory 
building based on the behavior of lower animals. 
As we emphasized early in this book, the use of 
animals in theory building is not intended to answer 
comparative problems but rather to permit the 
examination of behavior as it occurs in simple 
forms. 

Having skimmed rapidly through the antecedents 
of behavioristic models, we can now limit our dis- 
cussion to that single problem which has dominated 
the thinking of the functionalists and the behavior- 
ists: the process of learning. This section, then, 
will emphasize the study of learning, its historical 
development, and finally, an examination of a few 
current models of the learning process, Our pre- 
sentation will be selective and will focus rather 
sharply on ideas and selected experimental illus- 
trations of problems which arose during the devel- 
opment of learning theories. 


CHAPTER 13 


THE DEVELOPMENT OF T HEORIES 
OF THE LEARNING PROCESS 


of the present century the dominant 

A ee was with things practical and with 
paum ing efficiency. True to this cultural environ- 
ee eho loEy turned to the problem of under- 
ic the learning process. As populations in- 
pen Bae size and democratic Principles became 
Se d in the West, nations turned their interest 
a the problems of providing every child 
to, A good education. To do this meant that the 
ut ditions under which learning best proceeded 
end be explored and understood. Of course, as 
> have pointed out, theories of learning did not 
ae spring into being de novo. They had long 
traditions behind them which shaped the forms 
which they took. This tradition arose in philosophy 
beginning with the Greeks and Continuing in the 
philosophical speculation of the British empiricists. 
One of the main empirical problems with which this 
tradition attempted to deal was the nature of the 
association of ideas. 

Among the first statements about the associative 
nature of events in the human mind was Aristotle's 
writing on memory and recollection. He stated that 
the process of recollecting involved the association 
of ideas, because the two usually occurred together. 

Aristotle's notions of order in the train of thought 
persisted through a thousand years in the teaching 
of the scholastics. The first man to rediscover 
Aristotle's principle of contiguity was Thomas Hobbes 
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in 1651, who added to it the principle that the 
stream of thought reflected personal experience. d- 

A second English philosopher, John Locke, = 
vanced the associationistic view of the connection in 
ideas because of prior experience. He separates, al 
the following passage, ideas which have a nae 
connection and those which are the result of ® 
perience, 


-:- Some of our Ideas have a natural correspon 
dence and connection One with another: It iS se; 
office and excellency of our reason to trace Be 
and hold them together in that union and cof S. 
spondence which is founded in their peculiar beina 
Besides this, there is another connection of id in 
wholly owing to chance or custom: Ideas that 
themselves are not at all of kin, come to pe 
united in some men's minds, that it is very ws 
to separate them; they always keep in comp? a 
and the one no sooner at any time comes into it; 
understanding, but its associate appears WE e 
and if they are more than two, which are how 
united, the whole gang, always inseparable, $ 
themselves together [Locke, 1700]. é 
Following Locke, George Berkeley made an 10 
Plicit statement that the mind operated according 
the principles of association. Although ee 
Hobbes, Locke, and Berkeley all wrote of the as ot 
ciation of ideas, David Hume, who evidently did ur 
know of their work, refined the notions. He in 
pelled philosophical explanations of the manner 


ie occur toward the problems which 
tiguity ee still debate: the laws of con- 
iis, imilarity, and effect, which govern the 
Wa n of associations. 
Writer ee ane ahead from Hume to a much later 
cholog er! ert Spencer. In his Principles of Psy- 
two a which appeared in 1855, he focused on 
Solifce ted of habits ina given person: The first 
a e direct experience of that individual. 
ence from oe of habit is the inherited experi- 
of Specie e person's ancestors. Darwin's Origin 
Sre Spon was yet to appear, in 1859, and there- 
anisms ate was already concerned with mech- 
an inheritance before he became aware of 


TI s 
a as facts commonly cited to illustrate 
te ne of association of ideas, supports it. 
the ey with the general truth, that from 
steps to of the infant the ascent is by slow 
and all e knowledge of the adult. All theories 
are we of education take it for granted— 
quently oe on the belief that the more fre- 
One an Pasa of consciousness are made to follow 
comes t er in a certain order, the stronger be- 
at ett tendency to suggest one another in 
quence er... The only orders of psychical se- 
general SER do not obviously come within this 
Instinetiven are those which we class as reflex and 
e first Frl which are as well performed on 
are appar ccasion as ever afterwards—those which 
[Spencer ently established antecedent to experience 
, 1855]. 


T . 
el aa passage calls attention to the fact that some 
Suggests n reflexive and not learned. Further, it 
individual at instinctive behavior is vital to the 
Aal. 
through paing followed a slightly different path 
Present I we have arrived at the turn of the 
en Next we will examine the theories 
Whose Poth casi: work of four men of that time 
ave prof y approaches to the study of learning 
oundly influenced the field as it is today. 


EAR 

LY 

LEARN) APPROACHES TO THE STUDY OF THE 
ING PROCESS 


Russ; 
Tae Reflexology: I. P. Pavlov 
theory or source of influence on modern learning 
Ussia ape out of the physiological tradition in 
` he important names are Sechenov and 
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Pavlov. These men, even before the Russian Rev- 
olution, had shown an anti-mentalistic inclination in 
their study of psychology. Sechenov’s Reflexes of 
the Brain, which appeared in 1863, advanced a 
theory which stated that mental functions are funda- 
mentally physiological. He held that a knowledge 
of the brain would provide us with an understanding 
of psychical life. 

Ivan Pavlov was very impressed by Sechenov's 
edict of objectivism, and he went on to apply him- 
self diligently for all of his long life to experimental 
work in the laboratory. Pavlov has been described 
as the great model of the dedicated scientist. While 
the Russian revolt raged around’his laboratory, he 
admonished his students to stick to their work- 
benches. But, again, the ideas of these men can 
be better understood if we explore the history of the 
concepts which they inherited and so skillfully re- 
worked into a theme which still dominates in psy- 
chology. The basic concept is the reflex. 

As is true in many scientific discoveries, Pavlov's 
great contributions to psychology arose from ob- 
servations of an accidental nature. To say that his 
original discoveries were accidental, however, in no 
way detracts from his brilliance involved in making 
the correct interpretation of the observations. Pav- 
lov received the Nobel prize for his work on the 
digestion of animals, mostly dogs. In the course of 
his work, he wished to look into the stomach of a 
living, and, if possible, eating animal, and observe 
the digestive juices which were secreted during eat- 
ing. To accomplish this, he developed an ingenious 
operation which opened up the animal's stomach to 
observation. 

Using great surgical skill, Pavlov made an arti- 
ficial channel from the stomach out through the 
side of the animal. The stomach thus had a fistula, 
as it was called, through which Pavlov was able to 

As in many such preparations, 


observe secretions. 
the presence of food was a source of contamination 
which made it difficult to measure the secretory 


substances in a pure way. To combat this diffi- 
culty, Pavlov used a simple operation in which food 
fed to an animal did not reach the stomach but 
was taken out at the level of the esophagus through 
a tube fitted into the animal’s throat. Pavlov 
observed that stomach secretions occurred even 
though no food actually reached the stomach. Con- 
sequently, he deduced that learning had occurred. 
That is to say, the sight and taste of the food had 
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P i originally brought on by 
some > cnet ote ong en ary In further experi- 
food in ae v observed that a variety of stimuli 
menk: a come to connote to the animal the 
could ss and that the animal would then make 
arvel oh kx aratory responses, for example, saliva- 
oo Pato of the head toward the place 
tion or = food was usually presented. . 
he who have worked with animais in do- 

m tions, this situation may scarcely seem 
peste situs Certainly, any dairy farmer is well 
sagen the rattling of his pails as he comes into 
gae ts as a signal to the cows to release their 
penam En In a similar way, our pet dog will 
how ai os eh mund ated tapning hiedish wih a 
ng shing into the kitchen and salivating 
spoon Py nen we should not underestimate 
Ar ae of Pavlov's observations. Hindsight 
a saa us to the brilliance of his work. He him- 
ee aoe attention to the commonplace nature of 
self cal ote as the following quotation from his 
ea the International Congress of Medicine 
bale in Madrid in 1903 shows: 


stated easily and exactly reproducible facts, 
L Ae ident that many striking instances of animal 
it = rad belong to the same category as some of 
eee ENOTE and they have bourne witness for 
out E time to a constant lawfulness in some of 
Ge paged manifestations in animals. It is to 
be regretted that science has so long overlooked 
these facts [Pavlov, 1928]. 


With the development of the classical conditioning 
situation, as it came to be called, Pavlov brought 
the learning process into the laboratory and was 
able to demonstrate carefully, under controlled con- 
ditions, a basic fact of learning. He showed clearly 
that a stimulus which prior to Conditioning did not 
result in a particular response was later capable of 
eliciting that response. In his particular Case, the 
sound of a tone which was not followed by definite 
salivation before the experiment would, after it was 
paired with food, cause the animal to salivate. Let 
us consider, in some detail, one of Pavlov’s experi- 
ments. After we have done SO, we can reexamine 
the situation to understand the importance of each 
part of the experimental procedures: 


Example 13-1 An experiment in classical condi- 


tioning: A psychical process observed under con- 
trolled conditions (Pavlov, 1928) 
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As a result of his work with gastric secretions, 
Pavlov conceived of experiments in which salivation 
would be brought under the control of stimuli wi 
were formerly neutral to the animal. He develope 
an operation in which a small tube was implanted in 
the duct of one of the glands which normally se 
cretes saliva into the mouth. This arrangement 
permitted an actual count of the drops of saliva 
secreted by the animals under a variety of experi- 
mental conditions. In order to induce salivation IN 
the first place, he made his animals hungry before 
the experiments and then presented them with i 
stimulus which would elicit salivation automatica 
without prior learning, for example, dry meat pow' Ki 
or weak acid squirted into the mouth. These stimu” 
Pavlov called the unconditioned stimuli (UCS) be 
cause they elicited the response without ae 
ing. Pavlov was able to condition his dogs to ma j 
the salivary response to a previously neutral sn 
ulus, such as a metronome, by pairing the BT 
stimulus with the unconditioned stimulus. The Ds 
tral stimulus was given the name conditioned er 
ulus (CS) because it acquired its capacity to © 
the response. -gigire 

Pavlov's experimental situation is shown in Fig is- 
13-1. The setup was designed to minimize 
traction to the animal and to allow the dog ana 
quite comfortable and under minimal eran 
After some training, the animals would stand ee ee 
in the apparatus during an experiment without sh ar- 
ing signs of distress. The stimulus used in this Ris 
ticular experiment was a tuning fork. All ener 
during the experiment were controlled by alom re- 
devices to allow a careful control and accurat 
cording of the results of the experiment. und: 

The experimenter began the experiment by Se lus 
ing the tone, and 7 or 8 seconds after this SUN ap: 
began, he moved a plate containing a small do 
tity of dry meat powder into reach of the ia 
mouth. No salivation occurred when the eat, 
sounded, but when the dog began to eat the er 
a large flow of saliva was observed. The Se 
tions of food and tone were presented three ti A 
a day, with varying amounts of time between “he 
presentation, or trial. In order to assess lon 
Strength of learning, the tone was presented the 
for 30 seconds, and the amount of saliva whic nta: 
animal secreted was measured. After ten ee id 
tions of the paired stimuli, there was only a $ 
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| 
| FIG, 13-1 
(Pavlov, 1928) 


thina tioned salivation response. However, after 
f Y trials, the tone elicited a response of thirty 
OPS of saliva, 
N Fe measure, the time required for the con- 
en response to appear, was taken. After only 
er Bu) the conditioned salivation did not ap- 
ater ntil 18 seconds after the tone was sounded. 
» after the response was well established, the 


Condit; 
ditioned reaction appeared within 1 or 2 seconds 


follow; 
sale the onset of the tone. Learning of the 
res ation response involved both the amount of the 


Ponse and the speed with which it appeared. 


aay et us examine the basic concepts in classi- 
into ¢ itioning more closely. They can be divided 
tion V roups: those which are a part of the situa- 
the ane learning and those which are part of 
Uation after learning has taken place. 


V. 
nana is IN CLASSICAL CONDITIONING DURING 
in th ING As we have said above, prior to learn- 

Ping subject must be capable of a definite re- 
"esnon. Called the unlearned, or unconditioned, 
the ce (UCR), which is made to a known stimulus, 
Ween o Pavlov believed that the connection be- 

| he UCS and the UCR was innate. 

Ore given experiment, a UCS may give rise to 
Sie than the response selected for mea- 
intere t, a fact that has been of increasing 

Sst to students of learning as they have re- 
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Arrangement of Pavlov’s apparatus with dog 


and observer. 


fined their studies of the effects of stimulation. For 
instance, a brief electric shock is likely to produce — 
vocalization, a change in skin conductance, and a 
variety of internal responses. All these may occur 
in addition to such responses as running or jump- 
ing, which may be of major interest in an experiment 
on learning to cross a hurdle. Recently, these side 
effects have become increasingly prominent as pos- 
sible mediators of responses, and more attention 
has been paid to measuring them. However, the 
response to shock or other normally pain-inducing 
stimuli is not of a fixed automatic sort. Even quite 
noxious events such as electric shock can be 
brought, by conditioning, to elicit positive reactions 
while their usual negative effects disappear. 

The classical conditioning situation is defined by 
the following paradigm, which is diagramed in Fig- 
ure 13-2. ACS is paired with the UCS. The CS 
can be virtually any stimulus or change in level of 
stimulation to which the subject is sensitive. Con- 
sequently, we find that the UCR comes to be evoked 
by the CS when originally it was not so evoked. 

How does the newly established CR relate to the 
UCR? On close examination in some cases, it is 
only a part of the UCR. In other cases there are 
important differences between the CR and the UCR. 
It is possible to speak of a connection, in the sense 
in which the word was used by the classical philos- 
ophers, as having been established between the cs 
and the UCR only to the extent that the CR is equiv- 
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~ 


> UCR 


UCS 
FIG. 13-2 CS, CR, UCS, and UCR relationships. 


iginal UCR. Pavlov, who of course 
alent to nn sajati, was aware that the speed 
was on changed but, nevertheless, believed that 
of the ( fact the same as the UCR, so that learn- 
it was re was a matter of stimulus substitution. 
ing, al of learning as stimulus substitution 
The de n adopted by a number of learning theorists 
has ae d in the analysis of classical conditioning. 
ee to this notion, the classical conditioning 
Accore iy ol a response which is already in the 
Lea repertoire. When this form of learning 
subjec the subjects simply learn new occasions on 
ee make the same response. A crucial ques- 
whic however, is whether, in fact, the CR is really 
gl with the UCR. This question has not been 
ne answered, and there has been a good deal of 
fu are among psychologists, because the CR 
Sa appears to differ somewhat from the UCR. 
et us look at the problem more closely, 

The.CR may differ qualitatively from the UCR, as 
appears to happen in the case of eyelid conditioning 
discussed in Example 13-2. 


Example 13-2 Classical conditioning of the eye 
blink (Hilgard & Marquis, 1938) 


A good deal of research on classical conditioning 
has been done with human subjects using the eye- 
lid response. In brief, the situation involves a UCS 
of blowing a brief puff of air at the eye. The situa- 
tion regularly elicits a blink as the UCR, as shown 
in the top section of Figure 13-3. Also shown in 
that section is the slight reaction of the subject to 
the light which was used as a CS. Figure 13-3 is 
based on photographic tracings of the movement of 
the eyelid on a moving paper. The record starts 
at the left and moves right. At the extreme left 
the low position of the eyelid line denotes that the 
eyelid is open. The top line in each section records 
the onset of the CS, and the bottom line is a record 
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of the puff of air used as a UCS. The top section 
of the figure shows the sequence of events before 
learning begins. The UCR is a rapid closing of the 
eye, that is, a quick blink. The next three sections, 
from the second one down, show the progressive 
change which comes about in the response as learn- 
ing progresses. In the second record, there is 4 
Slight response between the light and the puff. 
Later the closure becomes anticipatory, and, finally, 
the subject avoids the puff with a smooth, relatively 
Slow closure of the eye, Clearly, there has been 4 


hoe 


UncR 


Men, — ; cae 


Eyelid 


Eyelid A 


Air puff WW 


"gard 
FIG. 13-3 Eyeblink responses and stimuli. (Hilgar 
& Marquis, 1938) 
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dramatic change in the way in which the eye is 
Sed. The CR differs greatly from the UCR. 


u action to qualitative changes, there are often 
ma ttative changes in the CR; for example, the 
U Enitude of the CR may be less than that of the 
This is especially true in cases involving a 
earn stimulus as the UCR. When the animal 
Spons to respond to the CS, the force of the re- 
imes P may lessen a good deal. Third, it is some- 
Ponent ound that the CR represents a single com- 
Specifi of the UCR in the sense that it is more 
eleet ‚han the UCR. For example, the UCR to 
e ric shock tends to be diffuse and general, and 
Bley ect shows alimentary disruption and dis- 
But a lack of direction in his motor responses. 
avoiding. he has learned to respond to a CS, thereby 
is hi hh the shock, a subject may show a CR that 
move ; Y specific. One foot may be raised to re- 
from iE from a shock grid or one finger withdrawn 
e electrodes. There may be a few or none 
Prior Concomitant reactions shown to the shock 
i o conditioning. 
cussing ast to the differences we have been dis- 
etwe & there may also be a kind of equivalence 
in ch en the UCR and the CR which is “cognitive 
Aracter. This term is used here to refer to the 
Priat at subjects may freely substitute for the appro- 
qui another which they apparently deem to 
in a Wlvalent or they may, if they find themselves 
accom Situation, perform a response which now 
Na unlishas the same result as did the former CR. 
Alence on which has demonstrated such a 
as developed by D. D. Wickens. His si 


is Pr 
e; À 
Sented in Example 13-3. 
am 
draw 13-3 Classical conditioning of finger u 
ote ifferent responses may accomplish 
outcome (Wickens, 1938) 


Noxious 


with- 
the 


Wi 
im ane in this experiment, had subjects learn 
ing id a mild but annoying electric shock by lift- 
Occur inger from an electrified grid when a CS 
ron ition: The situation is a classical-avoidance- 
"liable une Paradigm. After each subject showed 
ep siti avoidance, his hand was turned over and 
With Hed with the same finger on the grid but 
Next į © back of the finger on the grid. ON the 
ets pa.’ When the CS sounded, almost all sub- 

Oved their fingers from the grids by flexing, 
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in the finger, the muscles antagonistic to those 
which had figured in the original learning. 

Now, since the subjects made an ‘‘equivalent"’ 
response which was not the CR and used muscles 
which were not conditioned, an explanation of classi- 
cal conditioning in terms of the learning of new 
stimuli for old muscular movements is inappro- 
priate. It appears that the stimulation which the 
person receives from the position in which his hand 
is strapped is important in determining the response 
he will make in this situation. We appear to learn 
more than muscle twitches. Our behavior has a 
goal toward which it is directed. In the sense that 
one response may be substituted for another when 
it will accomplish the same result, learning may be 
said to involve “cognitive” components; that is, it 
may involve relationships such as equivalence of 
responses, which requires that we consider the na- 
ture of higher mental processes to be more than 


simple reflex action. 


From our examination of these several problems, 
it appears that we can accept only a qualified in- 
terpretation of the stimulus substitution concept. It 
must be taken to imply that the shift of a response 
to a new stimulus which occurs during classical con- 
ditioning may also entail a modification in the char- 
acter of the response. The new response often is 
not quite the same as the original one. 


VARIABLES IN CLASSICAL CONDITIONING AFTER 
LEARNING Beyond the experimental situation itself, 
there are several factors which affect the way in 
which the classically conditioned response will be 
performed. The first of these is the presence or 
absence of the UCS on each trial. During learning 
in Pavlov's situation, the food powder, which is his 
UCS, is said to reinforce the animal on each pre- 
sentation, because it rewards the anticipatory saliva- 
tion to the CS with food. If, however, a CR has 
been established in an animal and then the CS is 
repeatedly presented without the food powder or 
other UCS, the subject will show experimental ex- 
tinction. That is, it will show a progressive re- 
sponse decrement and finally will stop salivating. 
In order to explain this loss of CR, Pavlov devel- 
oped a theory of inhibition. In his formulation, 
each time the animal makes a conditioned response, 
inhibition builds up, and this acts to compete with 
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i ss of the CS. When the UCS 
thë manoy pee inhibition brings the ani- 
pis > cite to a halt. The response has been 
mal’s ree We will have a good deal more to 
S the mechanisms of extinction later, but 
pay apoE only suggest that the’ concept of in- 
pete we used by Pavlov suggests an active mech- 
ey uch as fatigue which builds up and stops 
anism s al from responding. It would appear that 
me on is due to a buildup of a fatigue of some 
if ag n a long rest between extinction trials 
Bat $ bei down the rate at which the response 
should rs in terms of the number of trials required 
e the response stop. This deduction has 
to Pik ua by a number of experimenters, and the 
aa ae not been in agreement with each other, 
Zune massing of extinction trials speeds up 
i Sometimes it does not. In one par- 
pene case however, that of the eye blink which 
a earlier, massed extinction trials do seem 
peed up the process. 
One surprising phenomenon seems to support the 
notion that extinction is indeed the result of an ac- 
i rocess of inhibition. If an animal's response 
spl hance and then after a period of rest is 
again presented with the CS, the CR reappears, 
Pavlov called this spontaneous recovery. He ex- 
plained the reappearance of the CR by postulating a 
dissipation of response inhibition over time. Un- 
fortunately for this otherwise neat idea, Spontaneous 
recovery is only partial. The extinguished response 
does not come back with the strength it had before. 
A simple dissipation of inhibition is not an adequate 
model of spontaneous recovery, and later theorists, 
such as Hull, have introduced more complex models 
to account for these data, 
A second factor which may vary during learned 
performance is the degree to which the stimulus 
conditions at that time are similar to those Present 
during conditioning. It is easy to demonstrate that 
a learned response will be given to other stimuli 
than the one to which it was learned. Everyone 
knows that we may learn to avoid certain items be- 
cause they are Painful, say, sitting ona dark-colored 
chair which has been in the hot sun. 


If we leap up 
in pain on several occasions, we tend not to sit 
down on such chairs in such places again. We may 


also choose to be wary of other objec 


ts than chairs, 
such as benches, boards on the g 


round, stones, 


222 


decks, and even sidewalks. We have generalized 
our response to the chair to a variety of oie 
which are similar to it. The fact of this pania 
equivalence of different stimuli in eliciting BR 
is called stimulus generalization. The concept ki: 
developed when Pavlov found that a dog MN 
Salivated to a stimulus of one value would tend Ar 
to salivate to other stimulus values along some he 
mension of the stimulus, for example, pitch in I 
case of a tone used as a CS. An example of a ar 
ratory study of stimulus generalization is presen ay 
in Example 13-4, which describes a famous eo 
by Carl Hovland (1937a, 1937b) used by C 


à ing 
Hull (1943) in the development of his learni 
theory. 


z ° ndi- 
Example 13-4 Stimulus generalization: A nl 
tioned response will occur to a range of § 
(Hovland, 1937a, 1937b) 


a v- 
In order to study stimulus generalization, Ho 
land used a measure of response called the noe 
skin reaction (GSR). In this situation, sens ef 
measuring devices are placed on the skin of ae 
Son, usually on the palm of the hand or foot. En 
areas are particularly sensitive to the emoti se 
state of the person: when the person is ate ce 
the palms tend to sweat, changing the resista e 
of the skin to electric current. Sometimes 
measure is called the palmar conductance. |" 
experiment, Hovland used a pure tone as hie 
and a shock as the UCS. He used twenty subj 
First, they were conditioned, and then mer re 
response was measured to the CS alone and to equa 
other pitches separated from each other by an nine 
number of discrimination thresholds. A dien rex 
tion threshold refers to the amount a pitch, 10" all 
ample, must be changed before a subject Can le 
that it has, in fact, deviated. This is also Stan 
a just noticeable difference, or j.n.d. gute 
used pitches that were 25 j.n.d.s apart. erage 
13-4 is a plot by Clark Hull (1943) of the aV v 
GSR the twenty subjects gave at each pitch. an 
land used frequencies of 153, 468, 1,000, na 
1,967 cps. Half of his subjects were conditi? re 
to 153 cps and half to 1,967 cps, and te of 
tested on all four frequencies. Thus, each pol”. 
the graph represents the data for ten subjects, ge 
cept the midpoint, which is based on an ave am 
response by all the subjects. Notice that the 


his 
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umber of just noticeable differences distant from 
point of reinforcement, 


Plitu 
ri response drops off as the distance 
has been S increases. This reduction in strength 
Should be called the generalization gradient. It 
igh aie that a plot of the results 
erly @radients, iid not always yield such 
In p; 
Bay eis exploration of generalization, 
Oudness ed such stimulus dimensions as pitch, 
Stimulus. hue, and even location on tha skin of the 
generala archers since Pavlov have explored 
In Benera| ions in most of the sense modalities, and 
Stimulus | the conclusion is that the farther the test 
“Ronse, is from the CS, the less will be the re- 

los 
Recon pp atan to the concept of generalization is 
N minatio enomenon of classical conditioning, dis- 
espon f n, which involves teaching a subject to 
relat © one stimulus and not to another. Pavlov 
isting lan and discrimination by sug- 
h a Bi generalization was a failure to discrim- 
Mhree.ste een two stimuli. In his laboratory, a 
timinatio, Procedure was used to establish a dis- 
On: First, a dog was conditioned to a spe- 
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J 
200 
FIG. 13-4 Galvanic skin reaction. (Hovland, 


1937a & b) 


cific stimulus value. Then a test was made for the 
generalization of the conditioned response to a sec- 
ond stimulus somewhat removed in value from the 
CS. Finally, differentiation training would be used 
to steepen the gradient of generalization. In this 
training period, various stimulus values would be 
presented, one at a time, in a random order. Every 
time a stimulus other than the CS was presented, 
no reinforcement was given; in other words, an 
extinction trial occurred. Pavlov called this tech- 
nique the method of contrasts. There is one cau- 
tion to be observed in undertaking this technique. 
If it is to be successful, negative stimuli which are 
used at first must be well removed from the CS. 
But as the animal begins to make his discrimination, 
values can be used which are quite close to the CS. 
As a matter of fact, the CS and the negative stimuli 
may be made to become closer and closer in value 
until the subject is no longer able to tell the stimuli 
apart. 

Pavlov used precise! 
conditioned neuroses in dogs. 
tiation became too difficult for t 
wed severe behavioral disturbances. 


ly this procedure to develop 
When the differen- 
he animals, they 
sho In addi- 
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tion to obvious physical activity such as snapping, 
vocalization, urinating, and struggling in the har- 
ness, the animals sometimes showed psychological 
effects in that they behaved in a withdrawn manner, 
rebuffing their handlers in the home environment. 

Pavlov’s work has been very influential, both in 
Russia and in the West. Of course, he did not 
formulate an explicit theory of learning. But his 
classical conditioning paradigm provided a structure 
and a mass of data which was later used by others 
to develop theories of learning. Such men as Hull 
and Guthrie built upon his work. 

Since World -War Il, Pavlov's work has been ex- 
tremely influential in the Soviet Union. It is rare to 
find an article in a Soviet journal of Psychology 
which does not begin by paying homage to him. The 
reason for this popularity appears to be the nature 
of Pavlov’s findings. Since he demonstrated that 
individual animals could be made to behave quite 
differently as a result of experience and he attrib- 
uted such effects of training to the Plasticity of the 
nervous system, his work fitted nicely into Marxist 
doctrine. Dialectical materialism holds that it is 
the role one plays, that is, his experiences during 
his nurture, which determine what he will become 
in later life. Pavlov’s research could be interpreted 
to support the Marxist doctrine that the environ- 
ment, as opposed to heredity, determines the adult’s 
mature. Since the leaders of the Soviet Union 
wished to repudiate the value of inherited predis- 
positions as determinants of behavior, they found 
his work very appealing. But we should not let 
political factors influence our appreciation of Pav- 
lov. The results of his labors are easily reproduced 
in the main. Therefore, there can be no doubt of 
the great value of his scientific legacy. During his 
long and fruitful life he built upon careful observa- 
tion and counseled his students to do the same, as 
shown beautifully in the following quote from a letter 


written shortly before his death in 1936, at the age 
of eighty-one: 


to penetrate ‚into the 


Search Persistently for the laws which 


govern them. 
The second important 


requisite is modesty. 
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Never at any time imagine that you know every 
thing. ... 

The third thing that is necessary is passion. Re 
member that science demands of a man his whole 
life. And even if you could have two lives, they 


would not be sufficient [Pavlov, quoted in Babkin, 
1949]. 


Behaviorism: J. B. Watson 

A second pioneer in the development of modern 
theories of the learning process was John B. Watson. 
His contribution stemmed from his ability to seize 
upon a major idea—radical objectivism—and mak 
it widely influential through his enthusiasm and pe 
skill as a popular lecturer and writer, Watson 0° 
Cupies a singular place in the history of psychology: 
Although, as we have shown, there was a tad 
of empiricism and even objectivism before him, | 3 
became the champion of a radical metaphysi¢ 
which he called behaviorism, and he excludes 
states of consciousness as a proper study yet: 
science of Psychology. Consider the following 9"! n 
tation which appeared in 1913. Certainly, Wats? 


i Re i his 
was vigorous and positive in his presentation of 
views: 


Psychology as the behaviorist views it is a ee 
objective experimental branch of natural scien o 
Its theoretical goal is the prediction and contr 
behavior, Introspection forms no essential pê ta 
its methods, nor is the scientific value of its od 
dependent upon the readiness with which they 19 7 
themselves to interpretation in terms of consels i 
ness. The behaviorist, in his efforts to get a ao 
tary scheme of animal response, recognizes 
dividing line between man and brute [Watson, 


One tenet underlies all of Watson's teaching- a 
held that Psychology must use the methods of " 
ural science and that the proper study for psy¢ 
ogy was the study of behavior, which could 
observed and measured. For him, behavior 
composed of response elements, these being ae 
dular secretions and muscle movements. Bene 
thus becomes reducible to definable physiochem’ g- 
Processes. Watsonian behaviorism was strictly se 
terministic, in that it maintained that a respon 
must have an effective stimulus which could i 
demonstrated to have elicited the response. to 
versely, every effective stimulus was held alwayS 
elicit an immediate response. 
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Sg have emphasized that Watson was a popular- 
An But he was also an experimenter in the tra- 
$ n of the empiricists, and, further, he placed 
Mphasis on the application of the findings of psy- 
chology to real life. 
te of Watson's most famous experiments was a 
in y, outlined in Example 13-5, of a learned fear 
| a human baby. It was a pioneer study that ex- 
Poed an area which had been brought to the atten- 
lon of many people by Freud's writings on phobias. 


E . 
xample 13-5 Conditioned emotional reaction: Fear 
as a conditioned reflex (Watson & Rayner, 1920) 


In this study, Watson and his student Rosalie 
renee used one subject, a nine-month-old boy 
cet. Albert, who was reared from birth in a hos- 
“on Pia aa The child was reported to be 
any ne whole” stolid and unemotional. Prior to 

ro conditioning, the experimenters ran the child 
ti a series of tests of emotional activity which 
at ie suddenly presenting the boy with a white 
With €n a rabbit, a dog, a monkey, masks with and 
iter. hair, cotton wool, burning newspapers, and 
resid Objects which are not described in the experi- 
Oig al report. At no time during the testing prior 
of tpo itioning did the child ever show fear of any 

© objects, 

Ollowing these tests, the child was exposed to a 
Sound made by striking a hammer on a steel 
The results of this test are reported by Watson: 


in 
ri 


ar, 


“tia a the two experimenters caused the child to 
Stati its head and fixate his moving hand; the other, 
Sh Oned back of the child, struck the steel bar a 
“arp blow. The child started violently, his breath- 
che Was checked and the arms were raised in & 

@racteristic manner. On the second stimulation 
soe thing occurred, and in addition the lips 
lation to pucker and tremble. On the third stimu- 
is ¢ the child broke into a sudden crying fit. This 
laborat first time an emotional situation In the 
in ak Ory has produced any fear or even crying 

ert [Watson & Rayner, 1920]. 


Bega on this observation, the experimenters 
Visual Procedures designed to condition fear to a 

ite Stimulation. They presented Albert with a 
at this and then struck the bar. After two trials 
the bo, the boy began to cry. After a week's rest, 
the -2Y was given a series of pairings of the rat and 

Noise. By the eighth trial, when presented with 


225 
THE DEVELOPMENT OF THEO 


the rat alone, the child appeared to be conditioned. 
He cried, fell over on his side, and crawled away 
from the situation vigorously. 

After five days, Albert was tested to see if the fear 
response would transfer to other objects. No fear 
was shown to a set of toy blocks. But when the 
rat was presented to him, the boy whimpered. A 
rabbit produced an even more violent reaction, in- 
dicating that objects which resembled the original 
stimulus, the rat, would also produce fear. When 
the boy was tested after a year and twenty-one days, - 
he showed signs of residual fear to the rat and the 
rabbit. In addition, he showed some apprehension 
to a fur coat and a dog. The conditioned emotional 
response appears to be very long lived. Of course, 
Watson's experiment lacks controls for evaluating 
the effects of maturation and the sudden presenta- 
tion of these objects at the particular time in Al- 
bert's life when he was tested again, but this study 
is an important first step in the experimental study 
of learned emotional reactions. Watson himself was 
cenvinced of the generality of his findings: 

These experiments would seem to show conclusively 

that directly conditioned emotional responses as 

well as those conditioned by transfer persist, al- 
though with certain loss in the intensity of the 
reaction, for a longer period than one month. Our 
view is that they persist and modify personality 
throughout life [Watson & Rayner, 1920]. 


Watson served to focus an intellectual trend. His 
influence has endured, and his intellectual descend- 
ants, however modified their versions of Watson's 
behaviorism may be, owe him a great debt. 


Stimulus-Response Connectionism: E. L. Thorndike 
The work of the third pioneer, Edward L. Thorn- 
dike, actually antedated that of both Watson and 
Pavlov. Thorndike put forward one of the first 
stimulus-response theories and probably the most 
influential one. His influence was later attested by 
a leading modern psychologist, Edward Tolman: 
of animal learning—not to mention 
Ko e warring hi been and still is pri- 
greeing or disagreeing with 


marily a matter of a a 
KS, or trying in minor ways to improve upon 


him [Tolman, 1938]. 
A student of William James, Thorndike was re- 
sponsible for initiating the systematic study of ani- 
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mal psychology and learning, as well as the analysis 
of instrumental behavior. The expression “instru- 
mental behavior" is defined in terms of the learning 
situation itself. A particular response of the sub- 
ject is chosen by the experimenter as the one to be 
learned. However, the reward is not given until the 
subject makes the response himself. In the sense 
that the response is instrumental in bringing about 
the reinforcement, it is said to be instrumental con- 
ditioning. Noting that the subject must initiate the 
sequence, some theorists have used the term ‘‘vol- 
untary"’ as a description of the instrumental situa- 
tion. An example of an instrumental conditioning 
situation, taken from Thorndike’s original work, ap- 
pears in Figure 13-5. 

In 1898, Thorndike published his doctoral thesis 
in a monograph called Animal Intelligence. In the 
work, he accepted evolutionary principles which em- 
phasized the psychological continuity between man 
and other animals. He argued that learning, as it 
occurs in animals, depends on trial and error with 
accidental success. When a successful response 
is rewarded, a bond is formed between the stimuli 
and that response. Learning consists of a stamping 
in of such stimulus-response connections. Because 
of this terminology, Thorndike’s theory came to be 
called S-R connectionism. 

In order to understand Thorndike’s theory of 
learning, it is necessary to examine his experimental 
situation carefully. As shown in Figure 13-5, 
Thorndike’s first scientific apparatus was crude by 
today’s standards. Nevertheless, Thorndike’s puz- 
zle box proved to be an instrument that had a re- 
Ba a on theoretical development in 
Thorndike Pied ald, te ier tne ERROR 

‚ dogs, and chickens. Here we 


_ will consider only the results of his cat e i 
xperiments. 

The general method he used is ill i 
en ustrated in Ex- 


Example 13-6 Cats in a i 
n puzzle box: 
trial and error (Thorndike, 1898) oe Ea ER 


In his experiments with the puzzle box, Thorn- 
dike's chief concern was not to develop a theory of 
learning but rather to answer those who held that 
animals were capable of reasoning. In designing 
his apparatus, he tried to present the animals with 


a situation which was well within their Capacity as 
he saw it. 
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FIG. 13-5 Primitive puzzle box. (Thorndike. 1898) 


The animals were first made hungry and thet 
shut up in an enclosure 20 by 15 by 12 inches from 
which they could escape by performing some simple 
act such as pulling a wire loop or stepping on ê 
pedal. In each case, the act operated an escaPe 
door by means of a simple mechanism. A piece © 
fish was placed outside the box in plain sight of the 
animals just beyond their reach. 

_ If cats could reason, Thorndike argued, his situ 
tion was ideally designed to demonstrate that ability: 
Thus, if a cat was placed in the box, it might t" 
to reach the fish; then when that failed, it might 
manipulate other objects in the box until it hit UP" 
the device which opened the door. When it hê 
eaten the fish, the experimenter would return the 
animal to the apparatus, close the door, and reha 
the dish. If reason prevailed, the cat would then 
immediately what it had just done successfully: 
But Thorndike found that his cats certainly did not 
show any such signs of reasoning. 

As a criterion of performance, Thorndike me4> 
ured the time it took the animals to escape from w 
box on each trial. When the animal was first PY 
in the box, it showed signs of discomfort and 2 
tempted to escape from the box by squeezing 
through the openings between the bars. Eventually» 
the struggle led to an escape when the animal 20” 
cidentally operated the escape mechanism. ON In 
first trial the animal took 60 seconds to escaP® 
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Time, sec 
œ 
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y 
© 


0 L 
za 4 #8 0 e P eÉ 
Number of trials 


Ont 
trials geoond trial, 80 seconds. On the next four 
Ormance Race 50, 40. A curve of such a per- 
animals sh shown in Figure 13-6. Notice that the 
ime it fe a gradual decrease in the reduction 

In Thor ‘nad to escape from the box. 
Soning ndike's view, there was no evidence for 
animal aie these results, He argued that any 
OPerated ad could reason would, as soon as it had 
a Sudden = latch a few times, escape quickly, with 
dotteg lin rop in the curve such as is shown by the 
Situations; Thorndike concluded that learning of 
only Such as the puzzle box could be attrib- 
Stampin ‚to accidental success and the gradual 

& in of habits over a series of trials. 


whet att result of Thorndike’s experimental 
ft learn. = Nas his formulation of the basic laws 
; Paci which have been most influential 
3 ject, i The first of these was the law of 
A en was the precursor of the principle of 
aw of in present-day learning theory. 
Ces of th ect places emphasis on the conse- 
ormulated performance of a habitual response. 
fon ever a re by Thorndike, the law stated that 
f tion, the b sponse was made which led to satis- 
Nd that r ond, or connection, between the stimuli 
th Said gee would be strengthened. Indeed, 
the Connect; satisfaction stamped in the bond. If 
en the b ion was made and annoyance followed, 
erstand ne was weakened. It is important to 
that the satisfier or annoyer was not 
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FIG. 13-6 A learning curve. (Thorn- 


dike, 1898) 


the response itself but rather that the satisfaction 
or annoyance followed the performance of the re- 
sponse. In cases of both annoyance and satisfac- 
tion, the S-R bond was measured in terms of the 
probability that a response would occur in a given 
situation. Thorndike made no formal distinction 
between learning and performance. 

An important problem for the law of effect was 
presented by the definition of a satisfying or an an- 
noying state of affairs. Barring obvious cases such 
as fish to a hungry cat, it is not always easy to 
decide beforehand what will prove to be rewarding 
in any given situation. Thorndike dodged this prob- 
lem by simply defining a satisfying agent as any- 
thing which animals would approach or work to 
maintain and an annoying agent as anything that 
the animal would work to avoid or escape and do 
nothing to maintain. 

In his later career, Thorndike traced problems of 
learning in the educational situation. He wrote an 
extremely influential book on the psychology of edu- 
cation which was used widely in schools of educa- 
tion and influenced the methods used in the class- 
rooms of the world. .He worked extremely hard and 
in a direct way. When he asked himself what a 
child was taught, the answer he gave was “Words.” 
Then he proceeded to count the frequency of oc- 


currence of the words in the language used in a 
h as newspapers, novels, and 


variety of media suc 
magazines. He wrote a dictionary- He developed 
He laid down principles for vo- 


intelligence tests. 


ESS 


cational guidance and the teaching of arithmetic 
and spelling, and he developed a scale for evaluation 
of handwriting. If a single word typified his effort, 
it was “practical.” Thorndike strongly believed in 
direct attack on the problem of complex learning, 
and he did the work necessary to complete his aims. 


The Study of Rote Learning: H. Ebbinghaus 

The final trailblazer—and the term is particularly 
appropriate here—was Herman Ebbinghaus, whose 
particular contribution to psychology lay in his di- 
rect approach to the analysis of psychic processes, 
particularly memory (Ebbinghaus, 1885). Ebbing- 
haus developed an interest in problems of learning 
and recall, and thought it possible to study them in 
the laboratory. As a philosopher, he had studied 
the thinkers of associationistic tradition and had 
been influenced by their theories. In addition, he 
knew, from a study of the field of perception, how 
Fechner and others had developed the psycho- 
physical methods to study thresholds of response 
in human beings. When Ebbinghaus applied psy- 
chophysical methods to the study of memory, he 
broke with the established doctrine of that time, 
which held that the higher mental processes of man 
were too complex for study in the laboratory. 

The logic by which Ebbinghaus proceeded to study 
the higher mental processes can be outlined as fol- 
lows: In psychophysics, the basic concept is the 
threshold. A threshold is that value of a stimulus 
which can just be perceived by the observer, or it 
is a change in the stimulus which is just capable of 
being perceived as a difference. In order to meas- 
ure thresholds, psychologists-had found that, first, 
they needed a criterion of discrimination; that is, 
they had to establish a method of measuring the 
ability of the observer to detect the presence or ab- 
sence of a stimulus. Secondly, in order to measure 
thresholds, stimuli must be presented in such a way 
that marked changes in behavior would occur at the 
critical values. For example, to measure the in- 
tensity at which a light can just be seen requires 
that a number of intensities be used as stimuli, and 
the person's response to each must be observed. 


s that value at which the person 
suddenly says that he can see the light. 


Ebbinghaus considered it possible to apply the 
idea of a threshold to the problem of measuring the 
memory. The criterion of performance which he 
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chose was the threshold of mastery. For this pie 
pose, Ebbinghaus used one perfect recitation = F 
memorization task as his threshold. He felt t = 
the proper study of memory was the exploration 1 
those stimulus conditions under which the ke 
of performance would be reached. His materia 
were lists of syllables; his subject was himself. ‘a 
While his conceptions may seem simple today, ! 
his time, he accomplished an intellectual break any 
from tradition. Unique and first in this area = 
study, his work has stood the test of time Mk 
singular way. Because it has shown such a u 
ness in the face of massive experimental Se 
we will summarize Ebbinghaus’ findings and il his 
trate the major problems in verbal learning by 
work. m: 
The unit which Ebbinghaus used to study me 
ory was the nonsense syllable, known as a trigra a 
or three-letter item which does not have ag a 
meaning. His particular trigrams were in the ae 
of a consonant, a vowel, and a consonant. pees 
are usually referred to as CVCs. He chose ers 
materials because he wanted memory items of ¢ ol 
parable difficulty. That is, he wished to = in 
errors in his study which were due to difference” i 
the ease with which materials could be ine 
For example, it is certainly true that two prose Pa 
Sages may differ greatly in the ease with which i 
can be learned as a function of the length of the 
Words in the passages and the familiarity of ia 
items to the learner. Surely, two passages of het 
length, one from a first-grade primer and the nass 
from a scientific report, would not offer equal 
of mastery for all subjects. teri 
Beyond the problem of difficulty of the ma ning 
Ebbinghaus also wished to study the "raw" lea val 
Process. In order to do this, he wished to a A 
material which had meanings which might P m 
role in the task under study. Clearly, this ee 
truly possible. He later decided that BON las 
Syllables did have a potential for evoking a this 
tions. As we shall see, others have explore so 
problem by evaluating the association value can 
different nonsense syllables. To anticipate, We ful- 
say that there is quite a wide range of “meaning a 
ness,” in that sense, among CVCs. Nonsense pe in 
bles have continued to be used by psychiolos the 
an attempt to control the association value © ing: 
stimulus materials in experiments on learni 
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FIG 
. 13— 
7 Memory span and storage utilizing lists. 


Howe r 
ince hoe approaches to the role of meaning- 
actual Ee learning have led to the use of 
Syllable = ne learning tasks, and the nonsense 
monta tool. ecome less important as an experi- 

n 

ate of his work, Ebbinghaus devoted 
relationshi ourimain problems: the length-difficulty 
ase practice effects in learning, forgetting, 
ese pe ise ir e We will consider each of 
€ shall nn. in turn. Toa remarkable extent, as 
ater, Ebbinghaus’ work set the stage 


or 
mod 4 
Never S theories of verbal learning. But he 
anced a formal theory of memory- He was 
thorough- 


a Stric = 
Ness empiricist, and with true German 
observed and observed. 


bi Fa 
Inghaus’ first problem was that of the length- 


diffic 

ulty E f 

study ce relationship in rote learning. In the 

h this relationship, the experimental situa- 
Ebbing- 


lon i 
aus a series of nonsense syllables. 
cond and his list at a controlled rate of one per 
read the |i then tested himself for retention. He 
this way ist again and tested again, continuing in 
reproduction, he reached a criterion of one perfect 
itehaus. of the list. In working at these tasks, 
Culty of th discovered a discontinuity in the diffi- 
tionship j e task with increased length. This rela- 
can see S illustrated in Figure 13-7. As the reader 
all the it there is a span of list lengths for which 
creasing x could be retained in one or a few trials. 
& the length of the list up through that 
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FIG. 13-8 Number of repetitions in learning. 
span did not increase the difficulty of the task = 


However, as soon as the length of list went beyond 
this “immediate memory span," the time per item 
E for mastery increased with increased length 
It is clear to anyone who has attem ted 
a difficult task that repetition iays añ | 
role in learning and memory. Ebbinghaus devoted 
a great deal of effort to exploring the exact rela- 
tionship between the number of repetitions of a 
learning task and the degree of learning or memory 
He found a direct relationship between repetitions 
of a task and the amount learned, as shown in 
Figure 13-8. While the truth of this finding has a 
ring of obviousness, it had a profound influence 
upon theoretical psychology, because it gave rise 
to the notion that the strength of habits increased 
in an incremental fashion. That is, when it was 
clearly demonstrated that there was a change in the 
strength of habits which occurred on each trial of 
practice, some psychologists deduced that the final 
strength of a habit was built up from small gains on 
each trial. 
In his exploration of the strength of retention 
Ebbinghaus used the method of savings. In meadi 
uring the effect of practice on a learning task, he 
would first learn a list of syllables and then, after 
a period of time, relearn the same list. The savings 
score was computed by subtracting the number of 
trials required to relearn the list from the number 
of trials required on the original task. The result 
was always a number in the range from O to 1. 
Ebbinghaus believed this number to provide a meas- 
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ure of the strength of association, 
method of savings: _ 

If a list requires 30 trials on firs 
10 trials to relearn, the savin 
pressed as 


To illustrate the 


t learning and 
8S Score may be ex- 


. 30 — 10 
Savings = 30 = -667 
which in this idealized case means that on the sec- 
ond: attempt the Subject, by his memory, saved 


two-thirds, or 66.67 percent, of the effort required 
at first. 


.It was a part of Ebbinghaus’ genius that he 
brought the study of the common human problem 
of forgetting into the laboratory. He was specifi- 
cally searching for a quantitative law which would 
mathematically describe the course of forgetting 
over time. To quantify forgetting, Ebbinghaus first 
learned material to measure up to a criterion, and 
then at a later period of time, using the method of 


e amount retained. He 


ssical curve of 
n Figure 13-9, 
hologists have 
n many differ- 
f forgetting to 
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FIG. 13-9 Savings score versus time 
from original learning to relearning. 


There are two important characteristics of ‚the 
curve of forgetting: First, it involves a deep initial 
drop and then a period of negative acceleration. 
Second, the curve is not capable of being clearly 
extrapolated to the zero point. This gives rise t0 
an interesting speculation: is forgetting ever com" 
plete? There have been a number of experimental 
Studies of the problem of whether forgetting is final 
and complete. Suffice it to say, here, that evidence 
indicates that people retain materials after a very 
long time, and sometimes material thought to have 
been completely forgotten will reappear in the mem 
Ory of a person, 

With replications of his work, using naive learners: 
it has become clear that Ebbinghaus’ curves of n 
getting are too low. This finding seems due to th a 
fact that he learned a great number of similar me 
terials and, therefore, his ability to remember SU 
fered from a lot of interference. Of course, the 
experience of a subject influences his ability to lear” 
As a result of much Study of the effects of exper 
ence, it appears that experienced subjects are fas 
learners and fast forgetters. They know how to 4° 
the job, but they also suffer a good deal of inter” 
ference in remembering what they learn. Adults 
will agree that they tend to show failures of mem™ 
ory which are due to interference from the many 
things they have learned in the past. In contrast: 
their children show remarkable retention, possibly 
due to their lack of experience and, therefore, lack 
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of interfering events in their memory store. “Kids 
remember everything” is a saying which reflects this 
State of affairs. é 
The final problem of Ebbinghaus which we will 
consider is that of remote associations. The ques- 
= concerns whether we learn more than direct 
mans when we master verbal materials. Con- 
hal the case where a person learns a series of 
ems such that A is followed by B; B is followed by 
Nal is followed by D; and so on. Clearly the asso- 
le ions between A and B, B and C, C and D are 
arned and correct. But it is also possible that 
Mame are remote and incorrect associations between 
list S which are removed from each other in the 
orn Thus we might ask, is there an association 
warg d between A and C? Further, is there a back- 
or d association between C and A? This problem 
remote associations called the classical principle 
sii guity into question. Since the time of the 
teu Greeks, as we have seen, temporal con- 
sibili, was a law of association. Now, the pos- 
fr y that associations could be formed between 
the S remote from each other in time was bringing 
ancient Principle under closer scrutiny. 
he ae are four possible associations by contiguity: 
first is called forward-adjacent, and it is the 


am A H 
ect response in the ordinary serial learning task. 


socia maining three, all of which are incorrect as- 
and pons; are forward-remote, backward-adjacent, 
if q (ckward-remote. Ebbinghaus recognized that 
With = incorrect associations were built UP, Br 
earni e correct ones, then a simple analysis of ttie 
Of the © Process would not suffice The streng 
in. ® Correct associations must be greater, or learn 
ee Not occur but the incorrect ones might 
torge Up their strength. Possibly, he reasoned, 
of petting is due to some gain over time on the part 
reason; note or incorrect tendencies. This bit of 
on, oning is the beginning of an interference the- 
ek Orgetting. It has proved quite difficult to 
us oa remote associations clearly. Ebbing- 
tests Bae the method of derived lists as transfer 
fineg ,. (emote associations. A derived list is de- 
as follows: If practice lists consist of items 1; 
Space g 5, 6, 7, 8, then a transfer list derived as @ 
g © Of one item will consist of 1, 3, 5, 7, 2 4, & 
mote associations would be indicated if there 
ie ings in learning the derived list. 
” this research, Ebbinghaus conc 


Were 
luded that 
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there were, in fact, remote associations built up 
during practice. He suggested that the length- 
difficulty relationship which we have discussed may 
be due to the rapid buildup of possible remote as- 
sociations, which are, of course, errors, as the 
length of the list increases. This series of experi- 
ments on remote associations has had great im- 
portance because of two methodological points 3 
which they raised: First, they called attention to the 
importance of measuring and analyzing errors as 
well as measuring correct responses. Further, the 
use of a transfer test has proved to be a valuable 
tool in working with the study of learning. A meas- 
ure of learning a second task can be a sensitive 
test of what was learned on the first task. 

In summary, Ebbinghaus had great influence be- 
cause he channeled the study of human learning 
into the investigation of rote processes. That is, 
he led psychology into a study of the linkage of 
discrete units. In addition, he passed on to his 
followers the conception of learning as being pri- 
marily the association of these discrete units. As a 
result of this conception, there came to be an inter- 
action between classical conditioning theory, which 
had also been influenced by associationistic philos- 
ophy and rote learning theory. 


THE DEFINITION OF LEARNING 


As we have examined the antecedents of modern 
behavioristic models, we have focused on the proc- 
ess of learning without concerning ourselves overly 
much with a precise definition of just what it is we 
mean by learning. Everyone uses the term, and, 
in most situations, we do not have difficulty in un- 
derstanding what is meant. But when the process 
of learning began to be subjected to careful study 
in the laboratory, 4 more precise definition was re- 

ired. As is sometimes the case with concepts 
weed in ordinary language, the task of definition has 
use! x to be a difficult problem. In the first place, 
Foe s fairly clear that, by the term "learning," 
ae t refer to an object which we can directly 
De There are no “learnings” running around 
te rid. Rather, learning is a change, or proc- 
< tne his is not an easy point to grasp, and par- 
ticul r attention should be paid to the difficulty of 
sehen learning. Let us spell out the problem 
more carefully. 
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In order to infer that learning has occurred, we 
must observe the behavior of the person at least 
twice and take note of differences in the way he 
performs on the successive occasions. At first 
glance, this seems simple enough.. To give an ex- 
ample, we may present a person with a Passage 
which he is to memorize. After some patient prac- 
tice, we observe that he is able to recite the pas- 
sage, and we say that he has learned. However, 
we may be wrong in our inference if we are not 
certain that our student did not already know the 
Passage. A test of performance prior to practice is 
important. Even at the outset of our attempt at 
definition, we find that there are two kinds of con- 
ditions which we must observe if we are to be right 
when we infer that learning has taken place: an- 
tecedent conditions, which are present prior to 
learning, and consequent conditions, which are 
present after the actual learning has taken place. 

Within the antecedent conditions, by far the most 
important factor is practice. No one is going to be 
surprised by that statement. “Practice makes per- 
fect." Provided the task is difficult enough to re- 
quire more than one trial, everyone knows that the 
learner must be exposed repeatedly to a situation in 
-order to learn. But the general acceptance of this 
rule leads to confusion in defining learning in terms 
of practice alone. Practice may produce other ef- 
fects, such as fatigue. To give an example, if we 
observe a friend trying to master the skill of throw- 
ing a baseball accurately, we may find that he gets 
worse after a time. But we Cannot be sure that his 
loss of accuracy is a failure of learning. He may 
be simply showing fatigue, and although he is ac- 
tually learning to throw the ball well, the fatigue is 
interfering with his performance of the task, 

By consequent conditions, we mean relatively per- 


of the learner which 


earner, changes in 
From this analysis, 
diction of behavior 


ng, which brings us 
behavior theory. 

d of skills, but we do 
s to their full extent. 
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Even when we are in situations which call generally 
for us to perform what we have learned, sometimes 
we are not able to do so. Because our learning 
fails to appear, Psychologists have found it neces- 
sary to distinguish between learning and per- 
formance. An example may be helpful. Consider 
the case of a skilled athlete such as a golfer who 
is capable of performing the highly complex learned 
response of driving the ball straight down the fair- 
way. If he is handicapped by an “off day” or ph 
adverse physiological conditions such as a bout ‘i 
rheumatism, he may not be able to hit the ball wel 
at all. Certainly, his well-learned habit will appear 
only if the man is well motivated and is not suffer 
ing from ill health. Further, the large context in 
which he plays will determine his performance: 
Some golfers, for example, are readily thrown ° 
their game by crowd noises; others are not. Every 
person learns a great number of skills which he can 
perform well only under appropriate conditions. 4 
failure to make a response or failure to perform 
known skill does not necessarily mean that the ski 
could not be performed well under other conditions: 

From these considerations of the distinction 
tween learning and performance, we may conclu | 
that learning is a change in behavior potentia- 
That is, what is learned is a potential to perfor 
particular response under appropriate conde Ay 
During the early states of the psychological stu 
of learning, many investigators failed to make t 
learning-performance distinction. ve 

Keeping in mind the problems discussed a 
we may now attempt a definition of learning, aS - 
lows: Learning is a relatively permanent changi 
in behavior potential which occurs as a result 
practice. Learning is conceptualized as setting ro: 
upper limit to the level of performance under apP 
priate conditions. 


FACTORS WHICH ARE IMPORTANT IN 
LEARNING ABILITY 


Although the different models of the learning 
Process which we will discuss emphasize each is 
the following factors to a different degree, there ct 
partial concensus that these variables always effe 
learners. to 

The first variable is heredity. It is necessary 
consider the genetic endowment of the subjec 
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since individuals may have inherited different de- 
Brees of ability to learn. No modern learning the- 
Orist, with the possible exception of Tolman, has 
included heredity as an explicit factor in determin- 
ing performance of habits. Most theorists have 
chosen to avoid the problem of variation in learn- 
n due to hereditary factors by using carefully 
pected subjects, such as rats which are all from 
twi same bloodline or people who are identical 
ins. But increasing attention is being paid to the 
genetics of behavior, as we will see in Chapter 16. 
Maturation, a second factor, has come to occupy 
More of the interest of theorists of learning. In re- 
cent years, a good deal of experimental work has 
emphasized the process of development and the 
ganer in which the ability to learn emerges at each 
8e of this development. Although few formal 
eories have accorded much importance to this 
Een so far, the situation is now changing, since 
ie Cators are all directly concerned -with develop- 
ental stages in children. 
or alluded in our definition of the learning proc- 
vari © practice. But, practice can be done under a 
aa ety of conditions, and the conditions of practice 
important in learning. For instance, practice 
= be massed or spaced, involve the complete 
Ment Or only part of it at a time. Much experi- 
eg has been done on the conditions of 
mai because of the great interest which these 
ers have for classroom teachers. 
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A prominent concern in the study of learning has 
been the role of motivation. It appears obvious 
that the motivational condition of the learner deter- 
mines the degree to which he will learn. Indeed, 
one of the clichés of education has it that failure to 
learn may be simply due to poor motivation on the 
part of the student. But a lot of educational dust 
has thus been swept under the rug. As we shall 
see, there has been little agreement among psychol- 
ogists on the role of motivation in learning. 

Of course, learning by adults can never be studied ' 
in a pure situation, in the sense that every adult 
subject studied has learned before. For this rea- 
son, most studies of adult learning are really studies 
of the transfer of learning. By transfer, we refer 
to the fact that past learning can affect learning of 
a new task. If past learning causes poorer per- 
formance on a second task, we call the effect nega- 
tive transfer. If, on the other hand, prior learning 
facilitates a new task, we refer to it as positive 
transfer. 

We have treated the early period of development 
of theories of learning somewhat lightly, because 
the pioneers were working new ground and, there- 
e, many of their conceptualizations have under- 
change as experimental evidence has 
d. But with our knowledge of how the 
study of learning began from behavioristic and as- 
sociationistic foundations, we can study the further 
development of theories of learning with a better 
understanding of the basic issues. 
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gone great 
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~ CHAPTER 14 


IMPORTANT ISSUES IN THE 
STUDY OF THE LEARNING 


PROCESS 


For psychologists in the 1930-1940 period in- 
terested in the learning process, certain problems 
stood out from the theorizing which had preceded 
them. Leading workers took up the difficult issues 
and attempted solutions. While it is true that they 
did not always agree, they cleared the air by settling 
down to work in the laboratory. Their controversies 
have furthered our grasp of the learning process. 

In this section, we will change our approach from 
a consideration of individual theorists and their the- 
ories as a whole to an emphasis on Problems and 
the positions advanced by the theorists who dealt 
with them. Two major Problems will concern us: 
how formal a theory does Psychology need, and 
what is the major “law” of learning? We Shall deal 
with each problem in turn, 


THE FORMALIZATION OF LEARNING THEORY 


Quite obviously, theories of behavior differ greatly 
in their degree of formalization, Some writers, 
among whom Clark Hull (1943) is a good example, 
felt that a high degree of formality would allow more 
precise predictions of behavior. For Such thinkers, 
physics is the best model for theory building, and 
the mathematicodeductive method is the one to 
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far 
use. In contrast, other theorists have gone SO 


t 
as to reject the necessity for any formal theori 
al. B. F. Skinner (1950) is prominent among en 
thinkers. For him, an empirical law of reinfo 
ment can Successfully explain most of behavior. will 
course, there is a great middle ground, and Yo), 
examine one theory, that of Edward Tolman (19 
which has a quasiformal structure. 


The Hypotheticodeductive Method in 
Behavior Theory N clark 
Beginning in the late nineteen twenties, esize 
Hull, at Yale University, attempted to am 
the methods and theories of Thorndike and Pa the 
He evolved a formal postulate system, based os 
mathematicodeductive model, which had had ota- 
cess in the physical sciences. The following an 
tion illustrates Hull's thinking about behavior th 


The major task 


€ rinci 
of science is the isolation of P 
ples which shall 


ible- 
be of as general validity as possi? = 
In the methodology whereby scientists Be e 
cessfully Sought this end, two procedures mE cal 
distinguished—the empirical and the meor j 
The empirical Procedure consists primarily ° 
servation, usually facilitated by experiment. 


me 
; : sen 
theoretical Procedure, on the other hand, is €S 


tially logical in nature; through its mediation, in 
Conjunction with the employment of the empirical 
Procedure, the range of validity of principles may 
be explored to an extent quite impossible by the 
empirical procedure alone. . . - 

Scientific theory, in its ideal form, consists of a 
hierarchy of logically deduced propositions which 
Parallel all the observed empirical relationships 
comprising a science. This logical structure is 
derived from a relatively small number of self- 
consistent primary principles called postulates, when 
taken in conjunction with relevant antecedent con- 
ditions. The behavior sciences have been slower 
than the physical sciences to attain this systematic 
Status, in part because of their inherent complex- 
ity, ... but also in part because of the greater 
Persistence of anthropomorphism [Hull, 1943]. 


eel was a dedicated worker, capable of intensive 
oe and creative innovation. When he came to 
va Study of learning, the field was dominated by 
oa Constructs and imprecise methods of study- 
pren a Mion, Hull introduced precision, both in the 
ik iction of behavior and in its measurement. 
iri Thorndike, Hull was oriented toward the em- 
find. His postulates were based on laboratory 
Ings. We will not present his system in detail. 
ah who have an interest in formal behavior the- 
which consult Hull's book Principles of Behavior, 
and is a fascinating example of theory building 
beka, $ search for precision in the prediction of 
ave bee However, several of Hull's postulates 
Of th ad a profound influence on the development 
u a; and we will briefly consider those. 
ample S model of the learning process is an eX 
heor of a stimulus-response-effect (S-R-effect) 
ull * In the tradition of Thorndike’s law of effect, 
of eld that learning depended on the outcome 
cation navior. But Hull added an important modifi- 
evelo to the traditional associationistic view. He 
ich Ped the postulate of primary reinforcement, 
States that a stimulus-response connection, 
aa will be increased in strength if the re- 
e 2 is followed by a rapid decrease in drive. 
has notion that learning depends on such an event 
een called the drive-reduction hypothesis. 
we will consider in detail Hull's principle of 
EICHE, which was his most important “law” 
I's ning, but at this point, to give the flavor of 
e Complexity and the manner in which he relied 
igure tical constructs, we will scan his system. 
“144 presents a summary by Hilgard of 
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Hull’s constructs. Hull's variables can also be 
presented in equation form: 


sEr (HR XD X VX K) — (rt sie) 


In this formula, the symbols presented in Figure 
14-1 are shown to relate to the production of be- 
havior. Each symbol is defined as follows: ‚Er is 
the reaction potential, or the tendency to perform 
a previously learned habit. By introducing a sepa- 
ration between habits and reaction potential, Hull 
makes quite explicit the distinction between learning 
and performance discussed in Chapter 13. Notice, 
in Figure 14-1, that the measures of reaction po- 
tential are the speed or latency of a response, the 
amplitude of a response, and the resistance to ex-: 
tinction of a response. gH, stands for habit 
strength. Hull used the symbol to show that H 
(for habit) is a bond between stimuli in the environ- 
ment and the response of the organism. The 
strength of sH depends on the number of times the 
response has been made and reinforced in a given 
situation. As the formula above shows, sHy places 
an upper limit on performance but does not ensure 
that a response will be performed. Hull used ex- 
ample 14-1 to develop his definition of sHr. 


Example 14-1 Reaction latency and the number of 
reinforcements (Simley, 1933) 


In a nice example of the use of response latency, 
Simley used college students to measure the rela- 
tionship between the number of reinforcements and 
the strength of a habit. 

The apparatus consisted of an automatic exposure 
device which presented nonsense drawings of char- 
acters, one at a time for five seconds, before the 
subject. When the device was turned on, a very 
accurate stop clock was started. After about three 
seconds the characters appeared, and a particular 
nonsense syllable, that is, a string of letters, was 
spoken by the experimenter. The subjects were 
told to speak each syllable as quickly as possible 
when the appropriate symbol appeared. A micro- 
phone picked up a subject's voice and shut off the 
clock, through automatic devices. The time which 
elapsed between the onset of the symbol and the 
speaking of the syllabi a subject gave a 

is response latency. 
7 ee a subject were used. That per- 


son spoke the associated syllable before being 
prompted at the second presentation of about 125 


ING PROCESS 


n= 

o—| ©) | 

ime ©) sta 

mio @-K: 
a. @) 7 @ | (@] | > 

= 

© JO 

(1) I (2) (4) (5) 
Kane Intervening voriobles bu 
een | 
COLUMN 1 


N, number of prior reinforcements 

Cp, drive condition 

S, stimulus intensity 

w, amount (weight) of reward 

s'Hp, strength of a habit based on 

same response conditioned 
to another stimulus 

W, work required in responding 


COLUMN 2 
sHRr, habit strength | 
D, drive 
V, stimulus-intensity dynamism 
K , incentive-reinforcement 
sHp, generalized habit strength 
from related habit 
Ik, reactive inhibition 


sIr, conditioned inhibition 


COLUMN 3 
sEr, reaction potential 


sEr, generalized reaction potential 
stk, aggregate inhibitory potential 


COLUMN 4 


sk, net reaction potential 
sOr, oscillation of reaction potential 
slp, reaction threshold 


COLUMN 5 
stp, reaction latency 
A, reaction amplitude 


n, number of non-reinforced 
responses to extinction 


characters. Figure 14-2 is a plot of the average 
latency of response on fifteen successive presenta- 
tions of those 125. symbols. Thus, each point is 
the mean of 125 latencies. 

It appears that reaction latency is inversely re- 
lated to the number of reinforcements. That is, the 
greater the number of reinforcements, the faster 
the person makes the response. The curve which is 
fitted to the points is the reciprocal of a positive 
growth function, which indicates that habit grows 
most rapidly at first and then by smaller and smaller 
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FIG. 14-1 Summary of Hu 
system. (Hilgard, 1956) 
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Hull asserted that the growth of na 
S related to the amount which rene 
Strength at the beginning of a trial ally 
m strength which it could empi ow 
reach. He expressed this relationship in the Lp ac 
ing formula, which illustrates Hull’s attempt at & 
quantification of his constructs 


sHr = 1 —10-.x 


where a is deter, 


" nt and 
5 mined empirically as a consta 
N is the numbe 


r of trials. 
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the symbol D was 
te of the or- 
The relation- 


In 
Use = system used by Hull, 
Sanism aoe the motivational sta 
Ship of on is, its level of drives. 
Strength to sHr is multiplicative; that is, the 
Performan. motivation will determine the amount of 
Sent the nee of a habit. In Example 14-2, we pre- 
experiments which Hull used in deriving 
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1938. Be results in low performa 
> terin, 1942) 


rformance: Poor 
nce (Williams, 


instrumental 
Perin (1942) 


food pame (1938) trained albino rats to obtain 
Apparatur ie ome a lever. A diagram of such an 
animals is shown in Figure 14-3. Each time the 
into the pees the lever, a tiny pellet of food falls 
Conditions. 1 and the animals can eat. Under such 
IEh rates, hungry rats soon learn to press at very 
After gree’, The apparatus is called the Skinner box 
Much ue, Psychologist B. F. Skinner, who made 
erin a of it (Skinner, 1938). 
animals as Williams gave separate groups of their 
Varied ie erent numbers of reinforcements, which 
m five to ninety. During learning, all ani- 


Usin R 
g a refinement of the Thorndike 


learn; 
Ming-ste saat 
and wi situation, two experimenters, 
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FIG. 14-3 Typical experimental box. (Skinner, 1938) 


mals were food-deprived for 23 hours. Later the 
groups were subdivided in half. Each group was 
put back in the box at different levels of food de- 
privation: either 3 hours or 23 hours. Now, the 
lever was disconnected and lever pressing yielded 
no food. In other words, the animals’ responses 
were subjected to experimental extinction. 

The number of responses which the rats made 
until extinction was produced is plotted in Figure 
14-4, It is clear from the figure that both the 
number of reinforcements and the state of depriva- 
f the animals were potent factors in determin- 
ing performance of a habit. The curve for a group 
in which the habit was extinguished under a high 
degree of hunger reveals that they were willing to 
work long after the lever no longer yielded food. 
While we would all agree that this result is one to 
be expected from common sense, the careful work 
of these experimenters has given us a quantitative 
demonstration of the relation between drive and 


performance. 


tion O 


symbol V to stand for a factor that 


he called stimulus intensity dynamism. It refers 
to the ability of strong stimuli to activate organisms. 
Hull observed that habits are activated by strong 
stimuli even when the motivational level of animals 
is not changed. He added V to account for this 
dynamic quality of increased stimulation. 

The symbol K was used by Hull to refer to incen- 
tive motivation. K was developed to account for 


Hull used the 
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the ability of certain goal objects to activate be- 
havior according to their size, or amount, or other 
dimension, e.g., sweetness, for which psychological 
preference is shown. Thus, we all know that people 
will work harder for a larger amount of money than 
they will for a small amount. It is also true that a 
larger amount of food is a greater incentive for rats 
even though their level of drive (D) has not been 
changed. 

There are also subtractive factors which decrease 
the level of performance of a habit. In, the first of 
these, we have already referred to in our discussion 
of Pavlov’s work. Hull called it reactive inhibition. 
The construct describes the fact that making a re- 
sponse decreases the probability that it will be made 
again soon thereafter, Although I, is often referred 
to as a conventional physiological fatigue factor, it 
is incorrect to equate I, with fatigue. There is 
clearly a psychological component to fatigue. For 
example, a response which has been extinguished 
will often reappear if a strong distraction is intro- 
duced into the situation. This is called disinhibj- 
tion and indicates that fatigue alone does not cause 
the diminution of responding or extinction, 

slr is of special interest in the system, because 
it refers to a habit which competes with the main 
habit in the situation, slr is a habit of not respond- 
ing. Hull observed that Spontaneous recovery, 
which we discussed earlier under the work of Pav- 
lov, was never complete, and he introduced slp to 
account for that fact. The concept is logical enough, 
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á ull, 
duce extinction versus reinforcement. (Hull, 
1941) 


because not responding is reinforced when Ter whi 
has motivational Properties, is reduced. paue is 
a drive to stop responding. When we stop, a 
dissipates, which is drive-reducing and reintre is 
The response which led to the reintre MA a 
therefore increased in likelihood: that is, a habi 
not responding is built up in strength. ._ ified 
The presentation given here is much Side he 
and does not do justice to the work involved in say 
development of Hull's system. Suffice it to ree 
that the system was built to be precise and theis 
fore it was a relatively easy matter to test HU 
predictions. Such a theory is also one which rc 
be proved wrong. To say that subsequent key 
showed some of Hullian theory to be wrong ani 
compliment to his Precision in defining his ae 
Structs. We will return to his work in a later vf 
tion. We can close with Hull’s own testimony t° ' 
commitment to the mathematicodeductive eae 
In scientific theory logic is employed in contin edi 
with observation as a means of inquiry. In the 
theoretical procedures are indispensable Validity 
establishment of natural laws. The range of va 
of a given Supposed law can be determined on 
trying it out empirically under a wide range of cate 
ditions where it will Operate in simultaneous tion 
junction with the greater vari "en: 
of other natural laws. ocd 
tist can tell from the 
Procedure whether a given hypothetical law 
acted in the postulated manner is first to de 
by a logical Process what the outcome of the 


ety and combi 
But the only way the i 
outcome of such emP 


duce 
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aces should be if the hypothesis really holds. 
+ S deductive process is the essence of scientific 
eory [Hull, 1943]. 


at Conditioning: Observation without Theory 
ory elle psychologist has been enamored of the- 
t least ne aS the path to understanding behavior. 
of A vigorous and highly influential school 
avor of ology has actively rejected theorizing in 
ism, Te Programmatic empiricism and objectiv- 
Skinner, school consists of the followers of B. F. 
ians, Th who are therefore referred to as Skinner- 
of Hull: un stands in sharp contrast to that 
Ogists wh consists of no theory at all. Few psychol- 
today h © are still active on the psychological scene 
Yond ka had the impact and the audience be- 
has had range of their own discipline that Skinner 
intellect, He is the symbol of behaviorism to the 

The a world of our time. 
onary ee Skinner is the result of an evolu- 
Period, h titude in scientific method. In his early 
ist who e began as a somewhat orthodox behavior- 
aVloy «rote at length on the reflexes, following 
followine Sherrington. At least during the period 
readily s his doctoral dissertation, he was still 
floweq ee as an S-R psychologist whose work 
influence ie that of Thorndike. Indeed, Thorndike’s 
Periment is clear, since most of Skinner's later ex- 
indie has made use of a greatly refined 
Called (o PuZzle-box, the one which has come to 
Pe hate Skinner box. Skinner broke with the 
into two ition later when he subdivided responses 
b avi classes; respondent behavior and operant 
ti lor. Traditional associationistic S-R formula- 
icite 2C Placed emphasis on the stimulus which 
y meee sbonse, and it was always assumed that 
Willing „Ponse had a stimulus. But Skinner, un 
SPonses Make any assumptions, simply called re- 
Derange ich occurred without a known stimulus 
nts, for Operants were contrasted to respond- 
a wie the stimuli were known. Thus Pav- 
rhe T sa one situation involved respondents, but 
ng Situation situation was an operant-condition- 
Os à 

went hf the work done by Skinner and his stu- 
rich soni the exploration of the conditions 
ma ich ig operants, the first and most important 
et, in 'S reinforcement. For Skinner, reinforce- 
its simplest terms, the empirical law of 
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effect, is the major determinant of behavior. When 
an operant is reinforced, its rate of emission is in- 
creased. That is all that Skinner is willing to say. 
The stark simplicity of his system gives it a classic 
beauty. The role of the psychologist becomes one 
of reinforcing operants so as to control behavior. 
Since most human adult behavior is operant in 
nature, the respondent can be easily relegated to a 
minor position of concern. 

Two measures are regularly used in the study of 
operants: resistance to extinction and the rate at 
which the response is emitted. The first measure, 
resistance to extinction, refers to the number of 
times a subject will continue to emit an operant, 
say, press a bar, after reinforcement has ceased. 
To illustrate this measure, let us consider Figure 
14-5. The graph is what Skinner calls a cumula- 
tive record. It works in this way: Every time the 
subject, in this case a rat, presses the bar, a pen 
is moved upward a slight amount. The pen is 
marking a paper which is moving from right to left. 
In this way, whenever the animal does nothing, the 
pen marks the paper with a horizontal line. Upward 
movement, that is, areas where the curve shows a 
sharp rise denotes times when the animal was press- 
ing at a fast rate. The angle, or slope, of the curve 
indicates the rate at which the operant is being 
emitted. Because the responses each add to the 
height of the curve, they are said to cumulate. 

Note in Figure 14-5 that two curves are shown, 
representing the behavior of two different rats which 
had had different numbers of reinforcements before 
the food-delivery apparatus was turned off, subject- 
ing their responses to extinction. Quite obviously, 
there are more responses emitted following a larger 
number of reinforcements, but the single reinforce- 
ment still leads to well over fifty responses. 

The second measure, steady rate of response 
emission, was developed by Skinner as the result of 
a problem which he faced during his early labora- 
tory experience. As he was using rats and reinforc- 
ing them with small pellets of food fed by an auto- 
matic device, he required great eier these 
pellets of food. Since he rolled his nae S SH 
an old apothecary pill press, the task © SeRINE TE, 
with the rats was a tremendously time-consumne 
one. To save time, he decided to let nig gre 
press freely, but he gave them a poe nn se 
fixed amount of time passed. Thus, 
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FIG. 14-5 Extinction of lever press by rats. 
ner, 1938) 


(Skin- 


to test his rats for long sessions with only a few 
pellets. If he simply gave a pellet every three 
minutes, for instance, he would have his animals 
on what has come to be known as a schedule of 
reinforcement of fixed intervals of three minutes. 

Rather remarkably, Skinner found that his rats 
pressed away happily on the fixed-interval schedule, 
settling down to a steady rate of pressing for hour- 
long experimental periods in the apparatus. The 
curves which he obtained suggested a steady state 
of behavior, which he felt to be highly desirable for 
the study of operants. Other sciences, such as 
physics, had made much use of steady-state condi- 
tions, and here was a possible analogy in behavior. 
If animals could be kept in a steady state of re- 
sponding by scheduling their reinforcements, then 
it might be possible to study the Parameters of 
operant behavior, such as the effects of different 
schedulings of reinforcement on the behavior of the 
animal. To accomplish this end, he placed animals 
under different fixed-interval schedules and found, 
indeed, that the rate of emission of operants was 
much changed under different Periodic reinforce- 
ments. The left side of Figure 14-6 is a plot of the 
responses of four different rats during a one-hour 
session on different fixed intervals. The right side 
of Figure 14-6 is a plot of the responses of the 


same animals over twenty-five daily one-hour ses- 
sions. : 

The steady-state hypothesis is supported in both 
records. Animals seem to settle down to a rate 
which is related to the temporal frequency of the 
reinforcement. The more often they are reinforced, 
the higher the rate at which they press. Although 
the curves in Figure 14-6 appear quite smooth, ac 
tually there is a stepwise character to them. This 
consists of a slowing down just after reinforcement 
and a speeding up as the time for the next rein: 
forcement approaches. It appears that the animals 
learn to tell time and to regulate responding ac 
cordingly. This phenomenon of scalloping can He 
corrected by varying the intervals at which the Te 
inforcements occur in what is called a variable: 
interval schedule. Under such conditions, er 
tremely uniform and stable rates of responding 
occur, and resistance to extinction can be remar 
ably great. In one reported case, at least, a pigeon 
emitted 10,000 responses during extinction follow 
ing variable-interval training. at 

It is a mistake to conclude from the effects e 
fixed-interval scheduling that all partial reintors 
ment affects behavior in the same way. We a 
that, under interval schedules, rates of response 
increase with more frequent reinforcement. 
is, the more reinforcement an animal receives 2. 
say, an hour, the more responses he will meh, 
But something quite different happens when an & in 
mal is placed on a different type of schedule i 
which he is reinforced after a constant number a, 
responses. Such a schedule is called a fixed ee 
Rather paradoxically, the animals show higher FB 
of responding the less frequent—that İS, ding 
higher—the ratio of reinforcements. This fin ree 
is illustrated in Figure 14-7, which shows th” 
cumulative records of animals under different tx 3 
ratio schedules. The animals who were being z 
inforced for only every 192 responses show mu 
faster rates of responding. ro- 

In addition, the scalloping effect seems P is 
nounced when fixed ratio is used. This effect of 
much like human behavior, in which high bursts i. 
activity at times slow down when a part of the u a 
mate goal is reached, Perhaps the "sophom® 


slump” shown by so many college students İS 
example of the effect of ri 


5 e 
eaching the reinforce™ c 
of the end of the freshman year with a burst ° 
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tivit 
up the iSM, the student finds it difficult to pick 
e sali | level again, and he slumps for a time. 
Ubjects a can be smoothed out by placing the 
Ment js under a variable ratio in which reinforce- 
are an after different numbers of responses 
Ore or oa out to a given number. For example, 
forceg atte s at random, an animal might be rein- 
ratio is r 10, 2, 6, 8, 4 responses. The variable 
then said to be 6. 


Altho 

u a 

construct Skinner has rejected elaborate theory 
application he has not been at all adverse to the 
cip] n, in practical, real-life situations, of prin- 


es deri 

avior, ee from the laboratory study of be- 

Avior De textbook Science and Human Be- 
3), he extends the principles of operant 


Condit; 
~ ition; 

ciety kahi to many of the problems faced by so- 
Writt the individuals in it. In addition, he has 


ideal sod utopian novel in which he presents an 
or Shave order built on his experimental analysis 
Polemie fon Although the book is really more a 
trol ad his own view of the techniques for con- 
n nt than a work of literary art, it has 
deal ed wide attention. There has been a 

of protest over his strong emphasis on 
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FIG. 14-6 Responses within 
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inforcement. (Hilgard & Mar- 
quis. 1940) 
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control of behavior. That his critics are somewhat 
unfair to Skinner, whose social concerns appear to 
be as humanistic as theirs, is testified to by the 
following quotation, which appears at the end of an 
article in which Skinner describes the use of his 
principles to develop programed machines for class- 


room teaching: 

Western Culture as a whole 
is moving away from aversive practices. We can- 
not prepare young people for one kind of life in 
institutions organized on quite different principles, 
The discipline of the birch rod may facilitate learn- 
ing, but we must remember that it also breeds 
followers of dictators and revolutionists. 

In the light of our present knowledge, a school 
must be called a failure if it cannot induce 
to learn except by threatening them for 
this has always been the stand- 
mphasizes the importance of 
John Dewey was speaking for 
hen he attacked aversive 


Not only education but 


system 
students 
not learning. That 
ard pattern simply €! 
modern techniques. 

his culture and his time w 
educational practices and appealed to teachers to 
turn to positive and humane methods. What he 
threw out should have been thrown out. Un- 
fortunately, he had too little to put in its place. 
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FIG. 14-7 Responses within ratio rein- 
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Progressive education has been a temporizing meas- 
ure which can now be effectively supplemented. 
Aversive practices cannot only be replaced, they 
can be replaced with far more powerful techniques. 
The possibilities should be thoroughly explored if 
we are to build an educational system which will 
meet the present demand without sacrificing demo- 
cratic principles [Skinner, 1958]. 


In a very real sense, Skinner followed in the foot- 
steps of Pavlov, Thorndike, and Ebbinghaus, all of 
whom made strong attempts to solve practical prob- 
lems using the methods derived from their work in 
the laboratory. However, Skinner differs from them 
in that he has disavowed theory in the laboratory 
and yet has freely theorized about society. 

Having considered the two extreme positions on 
the question of how complex a theory of learning 


should be—Hull opting for a high degree of formal- 
ization and Skinner for relatively little—we can turn 


our attention to some other important Psychologists 
of the period who have held less extreme views. 
We will consider two men, Edwin Guthrie, whose 
position has been more like that of Skinner, and 
Edward Tolman, who has devetoped quite a complex 
theory of behavior, almost as intricate as that of 
Hull, but who has chosen not to make use of con- 


structs which could be measured and quantified as 
Hull's were. 


Contiguous Conditioning: A One-principle 
Theory of Learning 

Edwin Guthrie's theory of behavior is a relatively 
simple one. It flows directly from the behavioristic 
model of John Watson and the reflexology of Ivan 
Pavlov. Like Watson, Guthrie adhered directly to 
the notion that we must analyze behavior and es- 
chew introspective data about states of conscious- 


242 


1 hour 


forcements. (Hilgard & Marquis, 1940) 


ness. He viewed Pavlov's classical conditioning aS 
the basic paradigm for studying learning. 

Central to Guthrie's theory (Guthrie, 1952) is the 
very narrow definition he gives to the basic units to 
be used in the analysis of learning. In his stimulus- 
response system, a response is taken to be a highly 
Specific motor reaction, these being evoked by 
stimuli in the environment. Guthrie interprets this 
S-R relationship as only a small part of a total a 
fector movement. His point is that we should not 
analyze behavior in terms of gross acts but rather 
Study subunits of behavior, When we consider thé 
manner in which these subunits are learned 2" 
assembled into functional units, we will have ? 
better understanding of behavior as a whole. 

Likewise, a stimulus is defined by Guthrie as © 
highly specific sensory excitation which is a VE" 
small part of all stimulus elements present in 108 
environment at any one instant. Thus, in a larg? 
room, the stimulus elements would be all the 0P 
Jects within the room. We do not respond to r 
whole room during the course of learning, but rane 
to some smaller parts of the room. As we shall See 
it is only when we have undergone a repeated learn 
Ing experience in an environment, such as 4 apr 
that we learn to perform the response well. ns 
iS because it must relate to all stimuli present a 
fore it will Predictably occur. Otherwise, if ro 
object has not been learned as the stimulus for t" 
response, it may, later on, inhibit the response: _. 

Guthrie also stressed those stimuli which are PO 
duced internally within the organism by its we 
ments. These movement-produced cues, or f° 
back stimuli, were introduced by him to explain th? 
way In which the organism maintains its reactio" 
when external Stimulation is not adequate to explain 
the pattern of behavior which is exhibited. AS ® 
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inle, a person may learn to dance on the basis 
foe movement-produced cues, or he may learn 
b complex coordination of a skilled sport on the 
asis of a combination of interna! and external cues. 
ae example of this is the ice-hockey player who 
= Is off balance, slides across the ice, regains his 
ther and races off after the puck without ever losing 
m Stick or using his hands to raise himself. The 
takes place in one quick flow of motion, and 
Him player is obviously using external cues to guide 
ä self in the direction of his recovery; internal cues 
En to direct the balancing which restores him 
is skating posture. There is no break in the 
movements. There appears to be no time for think- 
ae about recovery. Yet, the action is dominated by 
'rection and sensitive response to change. 
re lirie made an important distinction between & 
i Ponse and an act. A response he defined as a 
panty specific motor reaction at the muscular level. 
se Contrast, an act is defined in terms of the con- 
ree it produces, The distinction is between 
er motor movements and action systems 
is ch accomplish certain ends. For Guthrie an act 
Composed of a number of responses which are 
ained together to produce a desired consequence. 
Svements are the units of learning in his theory 
ti ongly emphasized that the specific result of 
res ning was the connection of a stimulus and a 
Ponse element of movement, which must be care- 


u a be e 
P defined for any learning situation. Within this 
em, it was important to examine the individual 

en learning 


sements which were made in a giv ne 
Sion on so as to be able to predict on later 0C 
he what movements would occur. 
he = was only one principle in Gu 
Princin of contiguity. Actually, as MN 
T of contiguity, it had implicit 1 
that Hs e—the principle of postremity. 
Probane, 1@St response made will be w 
s Y occur in a subsequent occasion. 
according to Guthrie, because 4 bond was 
ed between the stimulus and the response by 
a er occurrence. Note that every situation 
that FLG situation in such a theory. It follows 
a res © contiguous occurrences of a stimulus an 
tions Tee are the necessary and sufficient con 5 
Guthrie i learning. The reader may also realize tha 
into hie has written an explanation of forgetting into 
'S theory by simply stating that it is the last 


thrie’s theory: 
he stated the 
n it another 
This states 
hat will most 
This was 
form 
Ponti 
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response that is learned. Presumably, previous 
responses will no longer be bonded to the stimuli, 
since new ones have taken their place. 

It should be emphasized that theorists who have 
advanced an “‘effect” interpretation of learning, such 
as Thorndike and Hull would not agree that con- 
tiguity is sufficient for learning. 

Perhaps the most important logical implication of 
the principle of contiguity developed by Guthrie is 
the assertion that all learning can take place in a’ 
single trial. The question of whether one-trial 
learning is the model for all learning has stirred up 
a great deal of controversy among learning the- 
orists. Guthrie’s hypothesis may be stated more 
rigorously as follows: when an organism is in the 
presence of a stimulus, it will always do what it did 
the last time it was in the presence of that stimulus, 
provided the stimulus is, in fact, identical. The last 
condition is crucial. The stimulus situations must 
be identical in order to allow the prediction of be- 
havior. This point follows from the way he analyzes 
stimulus situations into their component elements, 
as we have said above. 

There is, however, a caution to be observed in 
applying the identity notion to predictions of be- 
havior. According to Guthrie, the law of one-trial 
learning applies only to the basic units of analysis, 
that is to say, to movements or responses. An act, 
that is, behavior, which is considered as an action 
system, such as escaping from a puzzlebox, in- 
cludes several different movements, and these move- 
ments all have the property of changing the patterns 
of stimulation present, both because of the internal 
stimulation they produce and because of the re- 
orientation of the sense receptors which results 
from movement. Therefore, one-trial learning does 
not occur with acts, since each component segment 
of an act is conditioned. To accomplish this in- 
tegration of the subunit movements into a learned 
act requires a number of learning trials. To repeat, 
movements are learned in one trial, but integrated 
acts which consist of several movements require a 
number of trials to be learned. When a complex 
act is to be learned, Guthrie’s theory, in common 
with the theories of Hull or Thorndike, predicts that 
there will be a gradual, seemingly incremental 

in proficiency. 
eange I eee r his thinking, Guthrie placed 
a good deal of emphasis on the stereotyped nature 
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of movements in any particular stimulus situation. 
It follows from a combination of the principle 
of contiguity and the principle of one-trial learning 
that behavior should not change when stimulus con- 
ditions do not change. Guthrie pointed out that in 
most experimental situations used by psychologists, 
such as mazes, there is too much variation in ef- 
fective stimulation from trial to trial to permit a 
demonstration of this stereotypy of behavior. To 
prove his point, Guthrie devised a puzzle box for 
cats, something like that of Thorndike but designed 
to allow careful control of environmental stimuli 
from trial to trial and to demonstrate stereotypy of 
movements by which the animal escaped. Example 
14-3 presents the experiment in outline. 


Example 14-3 The stereotypy of behavior (Guth- 
rie & Horton, 1946) 


Some behavior is successful only if it is highly 
stereotyped. Consider, for example, the basketball 
player throwing from the foul line. If he is an ex- 
pert, he will go through a sequence of movements 
which is very, very carefully reduced to an exact 
pattern. He holds the ball so, he bends his knees, 
rises with exact care, and flips the ball with a spin 
designed to drop it through the hoop. Again and 
again, any one player will do exactly the same thing, 
and the good player will score with great frequency. 
Guthrie and Horton set out to demonstrate in the 
laboratory that behavior has such repetitiveness. 
They built a puzzle box for cats which had a glass 
front permitting the use of photographic techniques 
to record the behavior of animals at the exact point 
in time when they escaped from the box. A pole 
placed in the center of the floor was hooked to the 
release so that any movement of the pole dropped 
the door and allowed the animal to escape. When 
the release was tripped, a trigger photographed the 
scene. 

Guthrie’s work was not designed to test the in- 
telligence of the cats. It would have been easy for 
him to devise a situation which would have required 
far less stereotypy on the part of the animal. The 
point which he wished to make was that the animal 
would tend to do whatever it last did in any situa- 
tion, and the puzzle box was a good setup in which 
to demonstrate this phenomenon. 


In Figure 14-8 are presented four tracings made 
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from photographs of a single cat taken at the um 
of escape. Clearly the cat exhibits an unusua 
method of getting out of the box. He hits the pole 
with his tail. These pictures were taken on trials 
9 through 12 consecutively. From these pictures, 
Guthrie asserts that associative connection of stimuli 
and movements is the model of learning. 

Because he did not recognize the law of ee 
Guthrie had to account for the obvious fact tha 
reinforcement increased the probability of zepetuon 
of a response. Certainly, he, in common uiti al 
theorists of learning, had to accept the empirica 
law of effect, but the burden was placed on him to 
account for this generality of the efficacy of vs 
forcement within his simple contiguity theory. | 
accomplish an explanation of the effects of rein’ 
forcement, he argued that the occurrence of = 
reward makes a drastic change in the stimulus = 
uation. This change “protects” the last respons 
made before reinforcement from being unlearnec- 
This follows because the new stimulus changes tie 
situation and the bond between the stimuli presa 
before the reinforcement is protected. Honen 
there are difficulties with this interpretation. i 
some laboratory learning situations, such as a 
Skinner box, it does not seem resonable to say th 
the small amount of food used as a reinforcement 
can much change the situation. A second pre é 
lem arises because punishment also readily change 
the stimulus situation. Yet, punishment does " 


Protect associative bonds and increase the prob’ 
ability of response, 


Aside from these 
learning, like that 
plicity which has 
being used as a b 
mathematical the 
in Particular, 
Finally, we sho 
all a teacher a 
He spelled ou 
used in teachi 
the way in wh 
He admonishe 


criticisms, Guthrie's theory of 
of Skinner, has an attractive A 
perhaps been responsible mie 
asis for the development of aie 
ories of learning. William Es el. 
has built upon Guthrie's Ben o 
uld mention that Guthrie was er 
nd stressed that fact in his writ! 

t in detail practical methods t° 7 
ng. These were based on his der 
ich the process of learning proce ugh 
d parents to put their children thro em 
the exact behavior which they wished to have t es- 
learn, because it was stereotypy which was I by 
Sary. Further, he emphasized changing behavic’ g, 
having it recur in the Proper form. In an amt! is 
yet highly instructive way, he insists that paré 
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FIG, 
14-8 Four trials in the escape of a cat from a puzzle box. 


n 5 
x ae their children; rather, children should be 
en the correct behavior and then rewarded. 
heorist Guthrie we will turn to Edward Tolman, a 
More ¢ who developed a system which was much 
hich — than that of Skinner or Guthrie yet 
Way in a not designed to be quantifiable in the 
the Sire ich Hull's theory was. An examination of 
with o cture of Tolman’s system will provide us 
ur fourth approach to theory building in be- 


avioristic psychology. 


P x 
a Behaviorism: A Complex Cognitive Theory 
avi rly as 1917, Edward Tolman espoused the 
Oristic viewpoint in psychology (Tolman, 
Fa his system evolved, however, it differed 
Odels Br ways from the other behavioristic 
ifferatic both that and later periods. It was these 
led to cag which we will spell out shortly, which 
aS to eo debate between Hull and Tolman 
Site of nature of the learning process. But in 
thodox potan fundamental divergencies from Or- 
€ ive arisi, Tolman's system was a true 
dged en (Tolman, 1932). Tolman acknowl- 
Placeg at he owed a debt to Watson. He also 
Bich Prass on his indebtedness to Gestalt 
OBY to i which directed the attention of psychol- 
ntial © goal-directed nature of behavior and its 
are of unity, or “wholeness.” Although well 
behavior the differences of his theory from other 
his reg theories, Tolman firmly maintained that 
lectad was a genuine behaviorism which re- 
Say. wy, rospection as the methodology of psychol- 
Whi will consider three aspects of the theory 
g un aracterized Tolman's work from its begin- 

wi il his later formulations. 

e have said, Tolman strongly rejected the 
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method of introspection, particularly as it was used 
by the American structuralists, who were at their 
strongest during Tolman’s student days. In this, 
he was a rebel who insisted that Watson's formula- 
tions were useful. However, in his writings Tolman 
refers often to "cognitive states,”’ seemingly con- 
trary to Watsonian doctrine. The contradiction, 
however, is not real. Tolman was very careful to 
spell out. the fact that such constructs as expect- 
ancies and beliefs were really carefully defined in 
terms of observable behaviors. His intervening 
variables, as he called these constructs, were intro- 
duced as interpretations of the behaviors observed. 
They were not to be used alone, but only insofar 
as they were firmly anchored to the behavior of the 
organism being studied. Thus, when Tolman ob- 
served an animal in a maze making head move- 
ments from side to side, he called such behavior 
“vicarious trial and error’ (VTE). The phrase may 
seem to imply that the animal is thinking or reason- 
ing out a choice, but Tolman defined VTE in terms 
of the movements of the head of the animal. Thus, 
although his terminology suggested that the animal 
was thinking, he presented evidence only in terms 
of the behavior of the animal, that is, in terms of 
movements which oriented its eyes and ears when 
it had to choose between two paths to a goal. 

On the other hand, Tolman quite firmly rejected 
the reduction of behavior to physiology or to mo- 
lecular fractions of an act. Included in this re- 
pudiation of reductionism was any explanation of 
behavior by consideration of those muscular, glan- 
dular, or neural processes which might underlie it. 
Tolman insisted that behavior must be studied on 
its own level, because it had distinctive attributes 
ia ee own, He argued that the study of ne 
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action is not the study of behavior as it occurs in 
the living and behaving organism. The reader may 
remember the quotation in the Prologue to this 
section from John Dewey on the use of the reflex 
arc in psychology to explain behavior. Tolman's 
position is in the tradition of Dewey’s argument that 
behavior must be considered as a whole and not 
reduced to its parts. 

Finally, Tolman's system can be described as a 
purposivism, because of the emphasis Placed on 
the degree to which behavior is regulated by a rec- 
ognizable goal toward which it is directed. Thus, 
purposive behavior is goal-directed behavior. The 
organism must be understood in terms of the ob- 
jects which are effective in regulating its behavior. 
At this point, there is a possibility of misunderstand- 
ing which Tolman carefully avoided. To say that an 
organism is goal-directed does not imply, in his 
system, that the organism had a self-conscious mind 
which was actively seeking a goal. Rather, the sys- 
tem placed an emphasis on the inclusion of the 
effect of the goal on behavior. There are many 
other determinants of behavior besides goals, such 
as the stimuli in the environment and past experi- 
ence with them. Tolman did not intend to make 
the effects of the goal the overriding concern in his 
system; however, he placed emphasis on goal seek- 
ing as an attribute of behavior. 

Particularly important within Tolman's analysis of 
behavior was the emphasis placed on environmental 
supports or determinants of behavior. The world 
of the organism is a world of tools and paths by 
which to arrive at goals. There are also obstacles 
and detours with which the organism must interact 
on the path to his goal. The cognitive nature of 
Tolman's system stems from his development of 
constructs which referred to hypothetical and un- 
observed states within the organism. These hypo- 
thetical states were used by the organism in making 
paths and tools serve its Purposes. 

Tolman emphasized the principle of least effort. 
In his version, the Principle stated that there is a 
selective preference on the Part of the organism for 
easy rather than more difficult ways to achieve par- 
ticular goals. Asa companion principle, he under- 
scored the docility of behavior. That is, behavior 
is plastic, or changeable. Thus, when one is con- 
sidering the process of learning, the most important 
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attribute of behavior is the manner in which it is 
readily varied so as to bring about success in goal 
seeking. 

Among his many insightful contributions to PSY 
chology was Tolman’s development of the concept 
of the intervening variable. He hypothesized that 
a complete act of behavior was the result of cog: 
nitive processes which assumed control of behavior 
which had been initiated by environmental stimuli 
and physiological states such as needs. While this 
language seems formidable, what is being said is 
that the organism begins its behavior because $ 
some internal state of bodily need or environmenta 
stimulation. For instance, the animal may be huni 
&ry and then begin to seek food, or it may be Iyin& 
near a place where a loud sound suddenly occurs: 
and it may be frightened and run. However, once 
cognitive processes are directing behavior, they i” 
tervene between immediate states of affairs and the 
final act which Occurs. Thus an animal seeking 
food when hungry would not just run because it f@ 
need. Rather it would act in terms of goals whic 
it had previously experienced and about which it ha 
expectancies, It should be clear, however, t 
Tolman was careful to define the data of psycholog” 
as being rooted in the external world. He was thu 
able to maintain his position as a behaviorist. 

In his presidential address, before the Americ 
Psychological Association in 1937 (Tolman, 193 is 
he listed those variables which he considered le 
enter into the determination of behavior. ie 
14-1 is the list of variables taken from Tolman 


Paper. The list can be divided in two ways: ari- 
division Separates environmental variables from VÖ, 
ables w 


hich reflect individual differences. The F 
ond division correlates intervening variables a 5 
environmental variables, so that one can easily '. 
derstand the manner in which Tolman defined 
intervening variables. iscus” 
_AS we indicated at the beginning of our disc" 
sion, Tolman’s theory differs in one important 7 
from that of Hull and other behaviorists: it does "%5. 
aim at quantitatively precise predictions about n' 
havior. In his description of behavior, TOE gt 
use Of molar constructs led to a concern with W 
it was the animal was trying to achieve rather oe 
with the measurement of the movements or rates 
responding which it made en route to the goal- 
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Tabl a 
e 14-1 Environmental and intervening variables 


[8 i 
Environmental variables 


M—Maintenance schedule 

G—Appropriateness of goal object 

S—Types and modes of stimuli provided 

ee of motor response required 

Sign 0)—Cumulative nature and number of trials* 
attern of preceding and succeeding maze units 

Individual difference variables 

H—Heredity 

A~Age 

TPrevious training 

Special endocrine, drug or vitamin conditions 


Intery 
ént 
Variable Correlated environmental 
Wen variable 
Dem $ 
an x 
Ppetite Maintenance schedule 
ifferentiati Appropriateness of goal object 
otor yen Types and modes of stimuli provided 
YPothe N Types of motor response required 
a Cumulative nature and number of 
Biases trials 
Pattern of preceding and succeeding 
y maze units 
cn nse- 


) is a shorthand formula which means some co 

S Summation of previous experiences in which 

n ton (0) has led through behavior (B) to another 

a (0). The occasions are such features as a choice 
goal at the left, and so on. 


Wence 
One occ, 


casio 
Point 


SPite of 


analysis 
ratio 


this difference in emphasis and technique in 
, Tolman maintained the necessity for op- 


Withi nal: definitions of the terms which he used’ 


listeg is system. In one of his last papers, he 
Peratj Ose variables which he thought must be 
take “aia defined. Table 14-2 presents the list 
ater Om his paper. i 
ha ee will return to Tolman’s theory, particu- 
Weve, . Pect to its treatment of “ideas.'' Here, 
Plexity 9 will conclude our discussion of the com- 
ample the different theories by presenting an 
tp Ween po illustrates a controversy which arose 
ti © Auestior and Tolman. The issue at stake was 
ma o tma of “what is learned—(during the solu- 
í ra beha 'Plex behavior) —a sequence of responses, 
Mor ati Vior route or cognitive map which contains 
lon about what leads to what?” 
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Table 14-2 Variables to be operationally defined 


Need systems: 
1. List of needs 
2. Magnitude of a given need at a given moment 


1. Magnitude of the gratification and deprivation 
“values” of the given matrix at a given time 

2. Shape of the cathexis belief attaching the various 
types of goal object (arrayed along a given gener- 
alized dimension) to the gratification end of a given 
matrix 

3. Shape of the means-end belief attaching types of 
means object (arrayed along a given generaliza- 
tion dimension) to a given type of goal object or 
subgoal obiect 

Behavior spaces: 


1. Perceived qualities, distances, and directions in 
the behavior space 

2. Strength of a need push 

3. Strength of a positive or negative valence 

4. Strength and direction of a field force 

5, Identification of a locomotion. 


Example 14-4 What is learned? Place learning 
versus response learning (Tolman, Ritchie, & 
Kalish, 1946) 

In most S-R theories, the learner is described as 
learning to make a series of responses which are 
evoked by the cues present in the situation. Thus 
mal is placed at the starting point (S,) in 
such as the one shown in Figure 14-9, he 
y S-R theorists to learn to find food at the 
goal (F,) by learning to respond by turning right at 
the choice point (C). The important idea is that 
the stimuli, or cues, present at C evoke the behavior 
of turning right when the animal has learned the 
maze. But in Tolman's theory, the animals are said 
to learn the maze according to signs which they 
understand to be significant for finding the goal. 
They have a cognitive map which contains behavior 
routes. Thus in the view of the S-R theorists learn- 
ing consisted of acquiring movements, while in To 
man's view it consisted of developing an under- 
standing of what leads to what. 

To test this defined differenc' 


if an ani 
a maze, 
is said b 


e between the the- 
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curtoin 
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ories, Tolman, Ritchie, and Kalish made use of the 
cross maze shown in Figure 14-9. They designed 
their experiment so as to pit a movement habit 
against a space-learning habit and measure which 
is more easily learned. And, of course, the logic of 
this type of experiment depends on the notion that 
the type of habit which is more easily learned is the 
one which the animal must be better equipped to 
use, or the one which is ordinarily used by the 
animals. 

The apparatus was an elevated maze in the form 
of a cross. There were two groups of rats. The 
first- group, called the response-learning group, was 
started at random alternation of trial from either S; 
or S, and could always find food by turning to the 
right. On any one trial there was food only in one 
goal box. Thus, if the animal was started from Sy 
food was in F,. When it was started from S., food 
was in F,. On the other hand, the place-learning 
group always found food at the same place, regard- 
less of where they were started. 

The place-learning group was far superior to the 
response-learning group: all 8 place-learning rats 
learned in 8 trials. None of the response-learning 
group of 8 rats learned that fast, and 5 did not learn 
the task in 72 trials, 

In special conditions posed by the learning of an 
elevated cross maze, which has very many extra- 
maze cues, place learning is easier than response 
learning. However, later experimental work indi- 
cated that the animals might have been using extra- 
maze cues to solve the problem. When salient 
extra-maze cues were reduced, the animals ap- 
peared to learn responses more easily than places. 


The example dealing with place learning versus 
response learning, with its overtones of cognitive 
processes, leads us to the second major problem 
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A e 
FIG. 14-9 Maze used to test the relative o 
of learning. (Tolman, Ritchie, & Kalish, 1 


faced by theorists of learning during that period, 
the question of the major law of learning. 08 bs 
will see, the controversies became more difficult ri- 
resolve, since it proved difficult to design exP® 
ments which could be agreed upon as true tests © 
the theories involved. 


WHAT IS THE MAJOR LAW OF LEARNING? 


During the middle period of the development 2f 
theories of behavior there was one major ere 
about which much controversy raged: what E 0 
major law of learning? Without an understanding | 
the issues involved in this controversy, it is mn 
for a student to comprehend the experimental an 
theoretical debates of the period. Indeed, in: 19 an 
spect, the period is marked by its concentration 
problems generated by theoretical differences. nly 
say that there were many debates which had 2 is 
limited interest for those outside the disciplin® ; 
not to say that the outcomes were not imp? re 

In our discussion of Hull and Skinner, ve ore 
very much concerned with the principle of re!" he 
ment. As we have seen in Thorndike’s sjem, al 
law of effect seemed to hold up under experim 
test, and, therefore, the attention of learning 
orists was focused on the question of just hOW will 
law of effect worked. The theorists whom We all 
consider are those we have discussed before: " of 
Tolman, and Skinner. In addition, outgrown’ n. 
the controversy, such as the extension of the © 
cept of motivation, will be of interest to us her®- 


he 


A Theory of Reinforcement: Drive Reduction as tM? 
Most Important Law of Learning 

During our survey of Hull's (1943) system © 
in this chapter, we alluded to Hull's emphasis nt 
the principle of reinforcement as the most imp? 


arlie" 
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la N 
ore an Now, we will examine the relevant 
is fair to = en in greater detail, because it 
role of ri that it was Hull s formulation of the 
debates th a in learning which touched off the 
The nn marked the psychology of the period. 
Strength T construct in Hull's system is habit 
that a n the study of learning, Hull suggests 
matter. on of habit strength is the crucial 
tions Mr Hull made several separate formula- 
e first en way in which habits were developed. 
forcement rer postulates related habit to rein- 
Strengtheni rimary reinforcement was defined as a 
Which ns a stimulus-response connection 
and the r urs if there is contiguity of the stimulus 
rapid ae and the response is followed by a 
è State rease in drive level. As we said earlier, 
condition for | that a reduction in motivation is a 
"pothesis, earning is called the drive-reduction 
theories ef are a number of difficulties inherent in 
earning ag relationship between motivation and 
Biven to a p is a fact that a small amount of food 
effect in d ood-deprived subject cannot have much 
Sense of ecreasing its biological drive state, In the 
atever sh nutrient substances into its cells. 
OW proc ecrease in drive occurs must be a very 
Which re ess. It takes a good deal of time for food 
reach s the stomach to be absorbed and 
Caused 5 cells of the body that have a deficit 
Hull su y deprivation. Because of these problems, 
Senses eee that deprivation had two conse- 
sa il the organism: First, he stated that there 
Ich, as ral state of drive or motivational level, 
his Noted earlier, he symbolized by the letter 
Summati is a nonspecific drive state which is the 
In ion of all of the motivational factors present 
e The basic notion is that every 
lon with sii of motivation is capable of summa- 
In addi ne others to give a single “excited” state. 
With an ition, Hull stated that there is associated 
Which me Particular deprivation @ specific drive 
dicates ad the s,, a notation which clearly in- 
t e specifi emphasis on the stimulus properties of 
Quite par, i drive. In fact, these drive stimuli are 
1e onses lel in their function to the cue-producing 
of stimu, which we discussed earlier. Both sources 
Nses ation play a role in the evocation of re- 
"Sponge That is, they can act as the stimuli for 
S just as stimuli in the external environ- 


e organi 
P a 
Possipj ganism. 
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ment can. To put it in another way, Sp i im- 
portant in Hull's system because ch enor 
were assumed by Hull to become associated with a 
particular set of internal stimuli which included 
these stimulus effects of deprivation. 

In addition to its role as a stimulus, Hull was also 
able to use the concept of specific drive stimuli to 
deal with the problem of need reduction. He 
argued that the component of reinforcement critical 
to its influence on learning is not a decrease in a 
biological need state but a decrease in the intensity 
of the s, which is specific to the deprivation. Since 
Hull considered that the arrival of food, for instance 
might decrease the intensity of the drive stimuli 
associated with food deprivation, he concluded that 
reinforcement is not dependent on the lengthy time 
periods involved in need reduction at the biological 
level. Therefore, the concept of drive reduction was 
still relevant in the learning situation. 

A second motivational concept used by Hull was 
that of secondary reinforcement. A secondary re- 
inforcer is a stimulus which becomes a source of 
reinforcement by virtue of learning. Thus a pre- 
viously neutral stimulus might acquire the power to 
act as a reinforcement for the formation of habits 
esult of its contiguous occurrences with a pri- 
mary reinforcer, such as food. Pavlov, in his classi- 
cal-conditioning situation, was able to demonstrate 
quite easily learning based on secondary reinforce- 
ment. In a standard experimental situation, he 
would pair a bell with food powder. When the ani- 
mal was regularly and reliably salivating to the bell, 
Pavlov would then present the bell paired with a 
metronome, but no food powder. The bell would 
elicit salivation, and the metronome would occur at 
a time when the animal was salivating. After sev- 
eral trials, the bell would be omitted, and the metro- 
nome would then be found to have acquired the 
power to elicit salivation, even though it had never 
itself been associated with food powder. Though 
Pavlov called this phenomenon “higher-order con- 
ditioning,” this term is synonymous with ‘secondary 


reinforcement.” 

In spite of the 
of secondary reinforceme 
for such a construct in t 
describe behavior, the actual me 
it is developed is not well establis 
we all speak of money and status 


as a ri 


frequent use made of the concept 
nt and the obvious need 
heories which attempt to 
chanism by which 
hed. Colloquially, 
as the rewards for 
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learning. Since they are not biologically needed in 
reinforcement, they must have some secondary ef- 
fect. It was because of these commonsense prob- 
lems for theories of reinforcement that the notion of 
secondary reinforcement was postulated. However, 
in spite of some vagueness in definition, there are, 
in the literature on secondary reinforcement, several 
illustrative studies which Hull used in his develop- 
ment of the concept. Example 14—5 describes one 
of the better known of these. 


Example 14-5 Secondary reinforcement in chim- 
panzees (Cowles, 1937) 


For human beings, the most obvious secondary 
reinforcer is money. People do a great deal of work 
for money which does not directly reduce any bio- 
logical need. Therefore, money has reinforcing 
value of a complex kind. Clearly, money may stand 
for a variety of things—food, drink, status, power, 
or whatever. We all see this situation about us 
every day, yet it is not easy to demonstrate sec- 
ondary reinforcement in the laboratory. An experi- 
ment by Cowles made a direct attack on the problem 
by using chimpanzees and token rewards. 

The apparatus for this experiment consisted of a 
machine called a ‘'chimp-o-mat'' which, like many 
such devices used by man, dispensed desirable re- 
wards. In this case, raisins became available when- 
ever a chimp placed a poker chip into the machine. 
The animals were first trained to use the machine 
with poker chips given them without the require- 
ment of work. Then the animals were placed in 
difficult discrimination situations in which they had 
to solve problems in order to receive the chips. If 
the chips were now secondary reinforcers, the ani- 
mals would presumably work for them. 

The animals did work to obtain the chips. How- 
ever, there was a limit to the rewarding value of the 
poker chips. The animals would cease to work if 
they were not allowed to cash in their chips for 
raisins at fairly frequent intervals. 

Although this experiment Provides a parallel to 
easily observed behavioral facts about man, it does 
not supply an answer to the question of how a sec- 
ondary reinforcer acquires its capacity to reward 
behavior. 


If we examine the concept of motivation as it is 
presented within Hull's system, we find a very com- 


plex picture indeed. As we have seen, there are 
three different sources of motivation: drive (D), an 
intensity factor (V), and a value which has to do 
with incentives and goals (K). Drive itself has three 
distinct functions: (1) Drive plays a primary role in 
reinforcement. The rapid reduction in drive is de- 
fined as the necessary condition of learning. (2) 
Since drive is the basic activator of habits, there 
will be no response if there is no drive. Animals 
without drive simply do not perform habits. (3) 
Finally, the distinctive stimuli (Sp) which arise from 
the drive state act to determine what habits will be 
performed. In this sense, drives control the nature 
of responses which are made. ; 

The concept of motivation was central to Hull's 
system, and it played a very versatile role. Not 
only was it an activator, in the sense of referring t° 
a generalized drive State, but it was a selector of 
behavior and was the mechanism by which habits 
were acquired in the first place. However, at least 
one prominent theorist, Edward Tolman, did fiot 
agree with Hull on the role of motivation in learning: 
Tolman rejected the notion of reinforcement aS ® 
condition for learning, and his disagreement touche 
off a long experimental controversy, 


Cognitive Structures: Latent Learning and Curiosity 
From our former discussion, we know that Tolman 
made free use of mentalistic constructs such as €% 
pectancy and hypotheses. But he firmly rejecte 
the law of effect as it had been propounded 
Thorndike and later by Hull. Tolman used the co” 
cept of motivation in a somewhat different way tha" 
it had been used by Hull. First of all, like Hull, ta 
emphasized the role of motivation in the perform 
ance of behavior, In addition, he held that motive” 
tion is important in learning, though not in an auto 
matic stamping-in process like that suggested Lt 
Thorndike, but rather in the acquisition of cognitiv? 
structures, Rather than take the reduction of me 
tivation as the exact mechanism of reinforcemen 
Tolman held that the Presence of a goal object 2” 
its consumption might better be considered aS gv 
ing emphasis to certain components of the enviro” 
ment. If reinforcement was not necessary to t 
acquisition of cognitive structures, Tolman felt ae 
experiments could be performed in which ae 
would learn in the absence of reward, In ExamP 
14-6 we examine One of a series of experiments 8 
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the phe 

to oe. of latent learning which attempted 
gain een e the ability of animals to learn or 
ance until en that might not show up in perform- 
Its knowledge animal has a reason to demonstrate 
of a sae . This awareness of the dimensions 
al which is not used until needed is 

atent learning. 


Exam 

ple 14- 

without “ie Latent learning: Does learning occur 
ward? (Tolman & Honzik, 1930) 


The a 
st i gl to the problem of latent learning 
Tolman mb bai (1929) was followed up by 
ance to ex ta (1930). Animals were given a 
to find food plore a maze for several days and then 
Showed th at the end of the maze. If they then 
they had c they knew the maze, this meant that 
were not en FOTRE on the days when they 
e 5 
ranged ne was a multiple-unit T-maze ar- 
retracing apns which prevented the animals from 
first grou hree groups of rats were used. The 
In the a consisted of animals which were placed 
the maze = each day and found food at the end of 
reward" n a goal box. This group was called the 
ay but Mn» The second group was run each 
as called food in the maze. Their group 
up, which e “no reward’ group. The third 
Nr in the was really the crucial group, found no 
ae find es until the eleventh day, when they 
aed in the: Thereafter, they were always rein- 
wered the ie The number of times animals 
S averaged = alleys was counted, and this score 
pr, oted th cr each group on each day. It should 
"ORress th at the animals in all groups tended to 
E the maze and reach the goal, at 
si e error ey were removed from the maze. 
sho” in Fi scores for the groups, over days, are 
bered the Tina 14-10. The two control groups 
ma Predigten 1 of performance which would have 
ten arded elimi by reinforcement theorists. Those 
tho 2 enge errors, those not rewarded 
a UBh there - a significant number of errors, al- 
"rors was a some suggestion that the number 
Bie al group er. over days. The experi- 
the Ure, Again owever, presented quite a different 
sli Y found on the first eleven days, before 
tou tenden in the goal box, they showed a 
Ehly Au cy to eliminate errors, but they were 
al in performance to the control-group 


fir 
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animals which did not find 

after ‚having found food in ni, u ae 
they immediately reduced their errors te abo en 
same level as the animals of the group whi a 
being rewarded on every trial. 7 

The interpretation made of these data by Tolm 

and Honzik is that the experimental animals whlch 
were not fed did indeed learn something in the fr 
ten days. However, their learning was latent” ise 
did not show until the presence of food in the st 
made a difference in the incentive to go to th se 
box as quickly as possible. ae 


When reinforcement theorists i 
results of the latent learning suse. Ponte: i 
expand the notion of drives in order to rth 2 
the findings of the experiments within the S-R ed 
position. Since they were committed to a sae 
that required that all behavior must be motiv ae 
and that learning depends on the reduction of fe = 
drive, they suggested that other motives Be 
sponsible for the learning occurring in the abse e 
of ordinary drive reduction. Curiosity was the ee 
drive which was suggested to account for the will 
ingness to work without immediate rewards such 
as food or water. In Example 14-7 we will con- 
sider the work of Robert A. Butler, whose experi- 
ments with monkeys were designed to illustrate the 
concept of curiosity as a drive. 


Example 14-7 Curiosity as a drive (Butler, 1953) 


Common sense suggests that curiosity is a major 
determinant of human behavior. Parents and teach- 
ers make great use of common curiosity in order 
to teach children. Often, a child will perform some 


task in order to satisfy curiosity. 
Until recently, t 


here has been littie attention paid 
to curiosity by psychological theories, particularly 
those advanced by behaviorists. However, re- 
searchers working with monkeys have found that 
the everyday behavior 0 


f the animals seems to be 
strongly motivated by curiosity. This fact is par- 
ticularly evident in the great amount of manipulation 
of objects in which monkeys engage. Anything 
which is placed within their reach is given a thor- 
ough going-over. It is picked at, fondled, scratched, 
and generally handled with what seems to be an 
attempt to explore the nature O 


f the thing. But it 
is not so simple to demonstrate that there is in fact 
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a curiosity drive in the sense in which the term 
is used to describe a drive for food or water or pain 
avoidance. Before we can be certain that there is 
a curiosity drive, we have to demonstrate three 
points: (1) that the subjects will work for a long 
time with nothing but the satisfaction of curiosity as 
a reward for their efforts, (2) that curiosity drive 
will produce learning, and (3) that no other drives 
are implicated. 


equipped with a 
the monkey to solve, 
were two 5- by 5-inch 

fitted with colored panel 


was required 
doors. 


interesti 


a the 
FIG. 14-10 Latent learning in i 
maze. (Tolman & Honzik, 1930 


built-in discrimination problem = 
In one of the enclosures the 
doors. The doors could 
S between which the monk 


to choose in order to open one of w 
Since the monkeys were in a very dull, ‘ho 
ng environment, it was thought that u 
Opportunity to Open one of the doors and look ° 


pe aad ; ul into the busy outside laboratory would be rewar 
Robert Butler, working in the Wisconsin Primate ing to them. At the beginning of the experiment, t 
Laboratory noticed an interesting behavioral trait in monkeys were allowed to look through the dons 
monkeys which led him to set up an experiment to ways, and then they were closed Soon the animê 
demonstrate curiosity as a drive (Butler, 1953). In 2 


a series of earlier experiments, he had used an ap- 
paratus in which the experimenter and the monkey 


Cards were placed behi mon 
were on separate sides of a screen. Because the was lows ts sh ps r nn in chose 
experimenter could not see what the monkey was the correct one, he was salted thirty seconds © 
doing between trials, there was a Strong temptation looking through the open door. Then, a screen was 
to look around the edge of the screen. When Butler i i : 


did this, the monkey was distracted an 


d the experi- 
ment was spoiled. When Butler drilled 


a small hole 


= A an: 
him, and another trial ek 
y were given for twenty 


Both the number of i the spe® 
in the screen so that he could peek through at the ey ect choices and 


monkey, he found that the monkey would spend its 
time with its eye glued to the Peephole, watching 
him. This suggested a series of studies on curiosity 
in the monkey. 


The apparatus was an enclosed animal cage 
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They pushed at the 
d the problems only in orde 


ns Into the laboratory and for no other reward. 
to er monkeys were tested with running electric 
Te or companion monkeys as the objects which 

ey had to work to see. It turned out that the 
cbjects could be graded for desirability, or as satis- 
Ben of curiosity. Another monkey was the best 
in i the train next, and the bowl of fruit was last 
TA me of the length of time the subjects would 

In order to look at them. 


Fear as a Drive 
is Another motivational state is fear. Certainly, it 
ese ee to say that much behavior is the 
a of anxiety or fear of punishment. But it is 
the thing to make commonsense assertions about 
eos of fear in determining behavior and quite 
lab er matter to bring the study of fear into the 
ete where it might be possible to uncover 
those chanisms by which fear develops. Among 
as rth have explored the role of fear in behavior 
ei een Neal E. Miller, who developed a two-part 
= of the role of fear in behavior. He held that 
nd is, first of all, a drive which can be learned, 
ear Secondly, he postulated that the reduction of 
new can act as a reinforcement for the learning of 

Pi responses, 
Miller ps the most important contribution made by 
Acquir, has been his demonstration of learned, or 
ives ed, fear. Indeed, the study of learned mo- 
Worke or drives, has engaged the interest of many 
(19320, |Meluding Woodworth (1918), Tolman 
tinea Allport (1937), and Miller (1951). As men- 
a chil earlier, Watson was able to demonstrate that 
ing Id will become afraid of furry animals after be- 
È frightened in their presence. Since the child 
dlan afraid before the experience, the fear was 
Y learned, and, therefore, we may conclude 
Sary ag is an acquirable response. But it is neces- 
Same © demonstrate that fear can function in the 
thirst w as do other drives such as hunger and 
ara efore we may conclude that fear has drive 

cteristics, 
Example 
Wired 


fe 


14-8 Learnable drives: Fear as an ac- 
motive (Miller, 1948) 


Mi 
ia Performed the following study in order to 


lo i ; 
2Vion the possibility that fear could matbiate, mis 
learn; and also serve as a reinforcement to prođu 


n 
8 of a new response. 
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The apparatus which was used in the experiment 
is shown in Figure 14-11. The left compartment 
was white and had an electric-grid floor. The right 
compartment was painted black and had a smooth 
floor. When the experimental animal was dropped 
into the left side of the box, its weight started a 
timer which was stopped when the animal either 
rotated the wheel or pressed the bar. This caused 
the door to drop, permitting the animal to escape 
the right side of the box. 

In the experiment there were five steps: (1) The 
animals were pretested with the door open and the 
grid turned off to see if they had a preference for 
either side of the box. (2) For ten shock trials, the 
animal was dropped in, the grid was electrified, and 
the animal was allowed to escape through the open 
door to the safe compartment. (3) For five non- 
shock trials, the grid was turned off and the animal 
allowed to escape through the open door. (4) Then, 
the animals were given sixteen nonshock trials with 
the door closed but connected so that turning the 
wheel dropped the door; thus, the animal could 
escape the cues of the white compartment by turn- 
ing the wheel a small fraction of a turn. (5) Fi- 
nally, the animals were given ten nonshock trials in 
which the wheel was no longer operative but the 
bar would cause the door to drop if it was pressed. 

In the pretest, before-shock trials, the animals 
showed no preference between sides. During the 
h the primary drive of electric shock, all 
animals learned to escape the shock quickly by 
running to the black compartment. On the next 
five trials, without shock, the animals ran quickly to 
the black compartment, which behavior was, of 
course, quite different from that on the pretest. 
Now they appeared quite afraid i 2 ne of 
the box or they may be said to have had a clear 


for the black side. 
gets door was closed for the next series of 


i imals exhibited a variety of behaviors 
= are to indicate that they were afraid. 
They became highly agitated, and some moved the 
wheel, causing the door to drop. Of these, some 
then ran through the door to the black compart- 
Thirteen of the original animals eventually 
ve the wheel and drop the door. The 
to show either long-term exploration 
nses when the door dropped. Since 
t occur before it can be reinforced, 


trials wit 


ment. 
learned to mo 
others tended 
or startle respo 
a response MUS 
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Miller analyzed the latency of wheel-turning re- 
sponse in the thirteen animals which made the 
onse. 
ee apparatus was changed so that the 
wheel no longer worked but the bar did, the animals 
gave up turning the wheel and learned the new habit 
of pressing the bar. i 
Miller concluded from his study that fear is an 
acquirable drive which can motivate the learning of 
new habits. His animals not only showed the ability 
to learn to move a wheel in order to escape the cues 
of the box in which they had been shocked, but they 
also learned to give up the wheel-turning response 
and adopt a new habit of pressing the bar when this 
led to escape. Figure 14-12 shows a graph of the 
performance of the subjects. 


The logic of Miller's situation does seem to be 
quite straightforward. The drive of fear was learned 
to the cues of the white box as a result of the asso- 
ciation of the cues with an electric shock. 
the drive of fear motivated the learning to e 

In addition to extension of theorizing about drives 
and motivators, there were other reformulations of 
learning theories during the latter part of the 1940s. 


Later, 
scape. 
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FIG. 14-11 


Learned-drive apparatus: 
(Miller, 1948) 


One Particularly interesting attack on classical '@ 
inforcement theories of learning was made by ban 
Harlow. We will conclude our discussion with 
brief view of Some of his contributions. 


Learning Sets: Elimination of Errors at 
Out of a quarter century of experimental work y 
the Wisconsin Primate Laboratories, Harry Harlow 
published, beginning in the 1940s, a series of PA | 
pers critical of classical reinforcement theory- A 
major concepts were introduced by Harlow: lear 
ing sets and error factors (cf. Harlow, 1959). i 
will attempt to define each of these important co 


ions 
cepts and then to present Harlow's conclusion 
about th 


—IS shown in Figure 14-13. «ina 
he presentation of discrimi? 
h involve a choice between 
bjects. The problems cannot - 
the spatial orientation of the in 
of solution. To be concrete, i 
here are two objects on the ee 
Onkey. Under each object is a f° 
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ie but only one cup has a raisin or other reward 
choice The monkey is allowed one and only one 
Prom Say each trial. When he chooses, a screen 
him l ly drops down in front of him and prevents 
eh rom correcting his behavior in the case where 
e as made an incorrect choice. On each trial, 
om ects are placed in different positions at ran- 
Probie therefore, the monkey cannot solve the 
even En simply by choosing either right or left or 
involve. alternating his choices. Thus the problems 
e sti the necessity of focusing on the attributes of 
Spati Mulus objects themselves rather. than on their 
ial arrangement. 
( TAS the Wisconsin General A 
Mber. Harlow presented monkeys WI 
em in r of problems of the same kind. i 
a volved learning a discrimination. As a resu 
th ee of such experiments, Harlow discovered 
Succe i monkeys- developed a facility for solving 
lester problems. They transferred what they 
Proble on early problems to the solution of later 
aly In other words, they appeared to “learn 
n Di This phenomenon of acquiring a disposi- 
is a Harlow called a “learning set. Out 
ince: [Ormulation he developed an interesting dis- 


tinct 
ing N: learning sets refer to “interproblem learn- 
hich the 


‘ I is, they refer to something W 
1 rapr he about solving problems in genera’. 
arnin Q lem learning” refers to the course of 
Ff an & which goes on during the animal's solution 
Y single discrimination problem. It will be ob- 
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4 16 
} trials with a wheel. (Miller, 1948) 


vious that all the individual problems must be of 
comparable difficulty if measurements of interprob- 
lem learning are to be valid. 

The formation of a learning set can be illustrated 
by the presentation of a large number of discrimina- 
tions each of which is only presented for a few 
trials. Thus, the animals do not overlearn the prob- 
lems, and the situation is one in which the gradual 
development of transfer can be illustrated, In Ex- 
ample 14-9, the data from one of Harlow's early 
experiments are presented. 

Example 14-9 Learning sets (Harlow, 1959) 


Harlow was very critical of learning theories which 
ed too much emphasis on internal drives and 
d the role of external stimuli in 
the determination of behavior. To illustrate the 
importance of external stimuli, he developed a 
method of problem presentation which forced atten- 
tion to the stimulus dimensions of objects. As we 
have said, he presented the animals with a large 
number of problems, in this case 312. His mon- 
keys were given only six trials on each problem but 
were run through 14 problems a day for several 
months until they had been run through the entire 
set of 312 problems. For any given problem, two 
objects were placed over the food cups, and the 
animal had to learn which object was the correct 
cue for food. On each trial, the placement of the 
objects was changed according to a random se- 
quence, as we have explained. Regardless of how 


plac: 
which understresse 


NING PROCESS 


Forward 
opaque 
screen ——__ | 


Stimulus 
tray 


well the animal was doing, after each six trials new 
objects were used; that is, a new problem was 
presented. . ; 

The results indicate that the ability of the animals 
to solve a problem is greatly improved after a num- 


ber of problems have been attempted. Figure 
14-14 is a family of learning-set curves. When the 
curves are examined carefully, it becomes clear that 
the nature of the learning exhibited changes over 
problems. At first, when the animal had not yet 
learned to learn, the learning took place slowly, and 
the curve looks more like one of those which de- 
scribe “trial-and-error'' learning. There appeared 
to be no advantage gained from one problem to the 
other during these first few problems, The monkey 
seemed to solve each problem by itself with no gain 
from his experience with the previous problem. 
But as experience with problems increased, the sub- 
jects began to improve, until by the time 100 prob- 
lems had been presented there was a sharp differ- 
ence between the performance of the first trial on 
any problem and the ensuing trials. From the 
hundredth problem on, the curves look very much 
like curves descriptive of “insight” learning. At 
this stage, the monkeys performed at a very high 
level after only one trial on a problem. Quite ob- 
viously they had learned to learn. 

As a result of his studies, Harlow suggested that 
learning can be managed efficiently according to a 
plan which maximizes the gain from problem to 


Problem as learning to learn Proceeds. He con- 
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us. 
FIG. 14-13 Wisconsin General Test Apparat 
(Harlow, 1959) 


cluded that the amount transferred from any ee 
Problem to the next is an increasing function 2 
amount learned on the first problem. What ny 
Suggests is that the best way to proceed u wills 
situation involving the development of learning $ in 
is to run trials on a problem only until large 84 is 
have been made. Beyond that point, the pe 
not worth the effort and time involved. Clearly du: 
formulation runs contrary to many theories of a 
cation which assume that overlearning and ee 
practice on early tasks will maximize the enen i 
ness of the learner throughout the course of es 
ing. Harlow has concluded that the best proce if 
is to allow only small amounts of practice on n 
one problem but to have many different proble 


: ill learn 
for the learner. In this way, the learner will l 
to learn. 


e 
From his studies of learning sets, Harlow oe 
to consider those factors which lead the gets 
in the WGTA to make mistakes. He calls oe 
mistake-producing dispositions error factors Citer 
Presumably, the factors which produce errors arn- 
from one particular learning situation to other le a 
ing situations, but in the case of WGTA, Harlow ae 
identified four error factors. He calls them Sift 
ulus-perseveration, differential-cue, response-§ 
and position-habit error factors. leads 
The actual analysis of which of these factors ie 
an animal to make an error in any one trial defi- 
difficult problem. We will simply consider the 
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7 peated Hae describes errors involving 
oice of the incorrect stimulus object. 


us 
e when ; 
an animal chooses the wrong object on 


trial 

œ after tri 

Stim trial, we conclude that he is showing 
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Mulu 

a One interesting fa 
„evalent eg errors is that they are more 
Nimals whi younger monkeys than they are in older 
€ in ae have had the same amoun 

The alera o I WONK, 
crimina er error factor operates in dis- 
SA ey not parla because on any one trial the 
thet Stimulus ri Is rewarded for choosing the cor- 
Den Spatial mtr he is also rewarded for choosing 
thé. © Occup ition which the stimulus object hap- 
my Nonspatial ie that trial. But, in order to solve 
in St be respo unse problem, the animals 
Dire erms of ih ing in terms of the object and not 
th erential cu e place where it happened to be. 
e is a more persistent error factor 


t of experi- 


stim 
line e perseveration. 
anipulate. k the fact that monkeys are pro 
all objects within their grasp. animals in 
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rials in a learning 


o respond to both objects when they 
e discrimination learning situation 
This tendency leads to an error factor called by 
Harlow ‘‘response shift.” Harlow discovered re- 
sponse shift when he noticed that animals tended 
to make more errors on the fourth trial of a series 
if they had been rewarded on all of the first three 
trials than they would if they made an initial error 
and then had two correct trials. To put it in an- 
thropomorphic terms, the animals seemed to be 
curious about what was under the other object, and 
they could not restrain themselves from satisfying 


this curiosity beyond the fourth trial. 
The final error factor is position habit. This is 


perhaps the simplest of the error factors in that it 
istent response to either the 


is defined by a cons 
right or the left food well regardless of the objects 
which are over This is a relatively unim- 
portant source o s, although it has 
been reported by h that position 
habits are important in r 
A rather novel theory 0 
error factors, has been al 


the WGTA tend t 
are in the object- 


them. 
f error for monkey 
Lashley and Krec 


ats. 
learning, cast in terms of 


vanced by Harlow. He 
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suggests that learning may be conceptualized as the 
suppression of all the factors in the situation which 
lead to errors. Thus, a monkey or for that matter 
any other organism may be considered to have 
learned perfectly when it is no longer responding in 
terms of the error-producing stimulus factors in a 
problem situation. Obviously, such a formulation is 
not unreasonable but is quite contrary to the usual 
formulations of S-R theories, which place an em- 
phasis on the acquisition of connections as the 
bases for formation of habits. In Harlow's subtrac- 
tive process, the tendencies to make correct re- 
sponses are there at the outset of learning. It is 
required only that the animal give up tendencies to 
make errors in order to exhibit mastery of the task. 
Learning is thus a process of eliminating error tend- 
encies. 


SUMMARY 
So much for our selective sampling of learning 
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theories which grew out of behaviorism. As we 
have seen, they have been marked by a concern for 
principles and laws. Many of the experiments were 
designed to decide ‘‘crucial’’ issues. As a result, 
the field lost some of its crispness when seen IN 
retrospect. However, even if the modern theorist 
or research worker does not emphasize problems 
such as “what is learned" and avoids the question 
of the most important laws of learning, he is free 
to pursue his concerns only because earlier workers 
have already developed and defined the study © 
learning. Now, we will turn to a consideration © 
problems which engage the interest of today’s PSY" 
chologists. As before, we will be selective in our 
approach and omit far more than we include. How 
ever, we will attempt to reflect the change in eM 
phasis from a behaviorism which concentrated On 
the acquisition of habits to the neobehaviorism® 
which are oriented to specific problems, particularly 
to the learning of language and verbal behavior. 
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The behav; 
extendeq riora analysis of behavior has been 
calm of e is simple learning situations into the 
Buage, As apt solving, verbal behavior, and lan- 
a firm an efforts have developed, there has 
n ie to make a consistent applica- 
the ae language and to retain the 
Modificatio sociationistic tradition. However, 
e of Alena: in emphasis has occurred. In 
Bren’ SPonses a reliance on the direct elicitation 
Spo, er weight y the stimuli in the environment, 
has been placed on mediational re- 


»~ Se = 
ditin. > whic : 
Mil, to 4 lead to internal cues previously con- 
t servable responses. In this new class 

2 is the object of 


€or 

analysis, Pa mediational chair 
ae designed a. program of research is usu- 
mes ams af th explore implications for educational 
sip tor of eh way in which language acts as @ 
the Of the rese avior. In most approaches, the de- 
lear Number of arch explores the effect of increasing 
Furth to the associations that an individual has 
Cha er, compl stimulus elements of a situation. 

n plex behavior is thought to proceed by 


in 8ing a 
a Situation s hierarchy of habitual responses 


rigor 
One of 
Blac 
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CIATIVE NETWORKS 


No 
Nep ; Ur dis á 
"in Wiik Gee of S-R psychology and t 
complex mental processes de 


he man- 
pend on 


-involved the pr 


the connection of responses in the behavioral ri 
ertoire of the learner, we have referred to norte 
tion as the mechanism by which such learning pe 
But theory alone is not convincing. Actual 


ceeds. 
data about the nature of such associations are re 
quired. Several research workers have been con 


cerned with providing such data, and we next dis- 
cuss their explorations of the nature of the network 
of associations between words. i 


Simple Associations 
Most experimentation on verbal association has 


esentation of words to a group of 
tructed to say or write down the 
suggested to them by a par- 
d. The method was pioneered 
choanalyst whose work 


persons who are ins 
first word which is 
ticular stimulus wor‘ 
by Carl Jung, the famous psy 
is discussed in Chapter 4. Of course, not all per- 
sons report the same word. But when the frequen- 
cies of occurrence of the associations are tabulated, 
there are found to be large commonalities within the 
list of words reported. Such lists are called asso- 
ciation norms. In Table 15-1 an example of the 
associative norms for twenty-five words is presented. 
The reader may wish to check the representative- 
ness of these norms by doing â simple study involv- 
f his friends. This can be done simply 
by asking the person to say the first word which 


Table 15-1 Words and associations with their frequency in 1,000 re- 


sponses 


. Table—chair 840, food 41, desk 21, top 15, leg 11 

. Dark—light 829, night 55, room 33, black 31, white 9 

. Music—song 183, note 168, sound 124, piano 51, sing 28 
. Sickness—health 376, ill 159, death 153, bed 64, well 58 


Man—woman 767, boy 65, girl 31, dog 18, lady 17 


. Deep—shallow 318, dark 131, water 101, sea 76, high 52 
. Soft—hard 445, light 87, pillow 81, bed 42, smooth 28 

. Eating—food 390, drinking 138, sleeping 122, hungry 45, full 22 
. Mountain—hill 266, high 127, snow 65, valley 64, climb 46 
. House—home 247, door 93, garage 47, barn 40, roof 33 

. Black—white 751, dark 54, cat 26, light 22, night 20 

. Mutton—lamb 365, sheep 295, meat 96, chops 56, beef 32 
. Comfort—chair 117, bed 99, ease 76, home 71, soft 69 

. Hand—foot 255, finger 237, arm 131, glove 53, shake 38 

. Short—tall 397, long 336, fat 76, small 21, man 18 

. Fruit—apple 378, vegetable 114, orange 94, fly 62, berry 46 
. Butterfly—moth 144, insect 117, wing 104, bird 84, fly 78 

. Smooth—rough 328, soft 206, hard 135, silk 40, hands 29 

. Command—order 196, army 102, obey 78, officer 65, performance 33 
. Chair—table 493, sit 205, leg 45, seat 38, soft 26 

. Sweet—sour 434, candy 162, sugar 80, bitter 76, music 33 
. Whistle—stop 131, train 89, noise 73, sing 62, blow 56 

. Woman—man 646, girl 88, child 75, mother 16, lady 15 

. Cold—hot 348, snow 218, warm 168, winter 66, ice 29 


25. Slow—fast 752, cars 23, stop 22, down 17, snail 12 


comes into his mind, as each word is read, and then 
checking his responses against the list. It is quite 
probable that the results will show many of the 
words which appear in the norms. 

It is perhaps surprising to realize that so many 
other people have the same linguistic habits as our 
own, built in by their experiences. However, this 
seems to be the case. It is, of Course, just this 
similarity in our linguistic frames of reference which 
enables us to communicate with eac 
way we do. 


r ciative viewpoint, Charles 
Cofer and his coworkers have examined the way in 


which the common word-associative responses help 
or hinder the solution of problems. In such re- 
search, the assumption is usually made that the 
process of association is an automatic one, in much 


260 


the same way that Thorndike's theory of the oo 
nection of stimuli and responses was conceived 
be an automatic process. 


Directional Associations ia 
So far we have been discussing simple asion 
tions, that is, associations which are made ane fol 
subject is told only to report the first word W of 
comes into his mind. But there is another tyP® nd 
association which has been studied extensively ii d 

which has been of theoretical importance: direc 

associations of a particular kind. For example, 

ed for 
the 


When instructions which involve ay 
sed, the process of association is cet 
changed, and the person making the associat 
takes more and more time. In addition, Þe re 
report a process of searching for the correct 


tions are u 
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u directed. class of responses to which he has 
n Exa g 
Cofer's con 15-1 an interesting experiment from 
tions of dir ratory, is outlined. It combines the no- 
of a in problem solving with the theory 
such zsoci responses to words. The effect of 
io N ; 
Problems is hs eR the solutions subjects make to 


Exam 

ple 15- i 

tive proce 1 Reasoning as a directional associa- 
cess (Judson & Cofer, 1956) 


Cofer 

Ormed a one of his students, A. J. Judson, per- 
Plored Are of experiments in which they ex- 
Oning pro ypothesis that the directedness of rea- 
verbal ee arises through the activation of 
amined =r: of an associative nature. They ex- 
Suggested ee in their study: First, they 
Problem is at the way in which a person solves a 
Sented to Hn function of the way in which it is pre- 
Will evoke im, because the first material presented 
f e ae TS “sets" which will influence 
hat Solutio solution. Secondly, they predicted 
eady built ns will depend on the habit systems al- 
SCiations into the subject. That is, the verbal as- 
Olving Thee the person brings to the problem- 
Olving Si will greatly influence his method 

so experi ems which involve words. 
Olving ss mental task for the subject consisted of 
on of four-word problems. In each 
dita La were presented which could be 
Whe The sib} s of three words in two different 
a ICh did not was asked to eliminate the word 
Possible elong to the set. Each problem had 
TRS “powe ee For example consider the 
„hey may aoe “blessed,” “meek,” and “poor.” 
a A grouped in two ways: “powerless,” 
essed," “m poor” may be placed together, or 
a two of Ninn and “poor” may be. In this 
oth iguous, și words, ‘‘meek" and "poor," are un- 
er two pa nce they belong to either group. The 

1 Order see are ambiguous. 

“son tid test their first hypothesis, Cofer and 
wen ts of ash 129 college students with forty- 
= given ae words. Sixty-five of the students 
e crucial words in one order in the 


Ways, 


h fou 
le the ii Words., The other sixty-four students 
Pothes; ambiguous words reversed. Thus, the 
Id influ- 


e s 
Nee the et order of presentation wou 
t chosen was tested. 
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A second study added anot! i i 
based on the habit .patterns ne i 
eral items were used which had a religious me 
nonreligious solution. The solutions which vee 
used by each student related to his religious pe 
tion and his frequency of attending church. In this 
second study 311 students were used. l E 

The results were striking in their confirmation of 
the first hypothesis. For items which were ch 2 
in the test, the order in which the items a 
sented to the subjects appeared greatly to Hufen 
the specific solution which was made. The re He 
of the religious variable however, were cr $ 
clearcut: only four of the twelve items which Mea 
both a religious and a nonreligious solution cheval 
a relationship to church affiliation and attendance 
eH those four items did show a pattern of solution 
a related to the religious orientation of the 
_Cofer also demonstrated that order of presenta 
tion determines, to a degree, which of two possible 
solutions will be applied to a verbal problem He 
interpreted his results in terms of the patterns of 
associations which each word elicited as it was pre- 
sented. Thus, if the first word elicited an associate 
which had some bridging connection to a later word 
it would tend to be chosen as a part of the set of 
words. This is, of course, an associationistic inter- 
pretation of the results. 

The data on the sets which had a possible re- 
retation were not as striking. Cofer 
e results might have been weak- 
ened, not because the religious effect was not there 
but rather because even those subjects who re- 
ported that they did not regularly attend church 
may have made the religious grouping. In other 
words, the religious interpretation of the ambiguous 
words might well have held even for nonreligious 


students. 


ligious interp 
suggested that th 


SYNTACTIC STRUCTURES: THE ANALYSIS OF 
LANGUAGE AND COGNITION 

The linguistic theory of Noam Chomsky (1957) 
attempts to describe the way in which decisions are 
made during the utterance of speech. Quite clearly, 
an understanding of the process of speaking, that 
is, the process by which one decides what unit of 
language will be said at any given time, is crucial 


to an understanding of the way in which the mind 
works during problem solving and thinking. 

Although it is clear that when we speak our lan- 
guage, we utter words one at a time, whether we 
actually have to make a decision after each word as 
to which word we will then use is not so clear. 
Somehow we have, before we begin to utter our 
sentence, a foreknowledge of what it is we are going 
to say. Chomsky calls this intended message a 
“deep structure.” At times, this foreknowledge is 
quite clear, and we may actually know verbatim just 
what words we are going to say. At other times, 
however, just which words or which phrases we are 
going to use is not clear in our minds. A very 
famous quotation from William James (1890) aptly 
describes this process of making decisions about 
words we use to express ourselves: 


And has the reader never asked himself what kind 
of a mental fact is his intention of saying a thing 
before he has said it? It is an entirely definite 
intention, distinct from all other intentions, an 
absolutely distinct state of consciousness, therefore: 
and yet how much of it consists of definite sensorial 
images, either of words or of things? Hardly any- 
thing! Linger, and the words and things come into 
mind; the anticipatory intention, the divination is 
there no more. But as the words that replace it 
arrive, it welcomes them successively and calls 
them right if they agree with it, it rejects them and 
calls them wrong if they do not. It has therefore 
a nature of its own of the most positive sort, and 
yet what can we say about it without using words 
that belong to the later mental facts that replace 
it? The intention to say so and so is the only 
name it can receive [James, 1890]. 


This quotation rather sharply calls our attention 
to the fact that we seem to know something about 
what we are going to say before we say it and while 
we are saying it we are able to check the things 
we say against some plan of action which we had. 
However, this is not the only sort of evidence which 
seems to rule out the Possibility that 
words one by one. 

Chomsky has suggested that perhaps the best 
way to introduce the second kind of evidence is to 
make a more complete analysis of the kind of 
process which would in fact be correct if we did 
make our choice of words one at a time. Such a 
process is called a ‘‘Markov process.” Put some- 
what simply, it is a situation in which an event is 


we choose our 
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determined only by the state of affairs which obtains 
just before it occurs. For example, if language was 
in fact a Markov process, then the speaker would 
choose each word only on the basis of that word 
which immediately preceded it during his utterance. 
When such a model of language behavior is dis- 
cussed, it is usually referred to as a left-to-rigħt 
model of the sentence planner. 

It is not difficult to show that a child could not 
learn a language using a Markov model for sentence 
development. To illustrate such difficulties, we can 
consider the case of a child required to learn A 
to generate and recognize all those sentences whic 
are grammatically correct in a language of a fixe 
length, say, twenty words. Miller, Gallanter, an 


Pribram (1960) have suggested that there are, 


about 21° different strings twenty words long which 
would have to be dealt with if one were to maste" 
the English language. Since each of these ou 
ent sequences would produce different effects upa 
the person who was learning, the person would pae 
to hear each string at least one time. Thus, in 
system, the left-to-right generator of grammar, the 
is only one grammatical rule, which is: 
++ [At] any one point you may examine the wort! 
you have produced and then choose your contin h 
ation from the set of all English sentences whic 
have the required number of remaining words a 
which continue to be well-formed, That is, Wh! 
are grammatically correct [Miller et al., 1960]- 2 
Since this is the only rule, there appears to be ie 
alternative, in teaching the child, to having him Js s 
all 2'"" sentences which exist. Now 2'"" sentene 
are, in fact, about 10* sentences. Miller, Gallan H 
and Pribram have called attention to the ridicule’ 
nature of such a plan by pointing to the fact 
there are only about 3.15 by 10° seconds in a © 
tury. Because of this a child would have to liS 
to about thirty sentences per second in order t° 4 
exposed to all the information that he would have 
have in order to produce a sentence according y 
the Markov model. Finally, it becomes appar. 
that a childhood greater than 100 years long W' i 
out interruptions for sleeping, eating, and SO 10 e 
with perfect retention for everything presen t 
would be required in order to have a child lear" at 
speak the language. Since every parent knows R 
his child begins to produce well-formed sentence ore 
that is, grammatically correct ones—long be 


en 
ten 
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a exorbitant amount of time has passed, we 
Schengen this argument further. 
very u, y (1957) has presented a simple and yet 
form ee proof that a left-to-right system cannot 
he has on grammatically correct sentences. What 
themsel one is to show that sentences which are 
inside = grammatically correct can be imbedded 
ample: pet sentences. Consider the following ex- 
Substitut he woman who said X has left.” One can 
Again o e for X the sentence “Either Y, or | leave." 
es a substitute for Y the sentence "He 
Note that i This process can continue indefinitely. 
depend t in each example there is a grammatical 
Which lency which extends across the sentence 
ra. inserted. English grammar enables us to 
an ee saa nested sentences within a sentence of 
Sentenc e length. It should be clear that a Markov 
lett-to-rig generator, which has a purely historical 
erate a. type of message source, cannot gen- 
it ae ch sentences. From our previous example, 
infinitely 1, apparent that in order to produce an 
Senten y long nest of sentences such as this, the 
ong vm generator would have to have an infinitely 
let OR i But there is no biological system, 
Which 2 the sentence-generator capacity of a child, 
Must = capable of such a prodigious feat. So we 
tapaba ie that the left-to-right system is in- 
Sentences, producing certain perfectly acceptable 
o Warie o For this reason, it is clear that chains 
ion of Ẹ will not suffice as a model for the produc- 
avin Nglish grammar. 
Bien thus eliminated the poss! 
Nglish Process can account for the genera 
aken f sentences, let us present a simple model, 
l rom Chomsky’s theory of language (1957). 


No 
tn. der to develop this model, we must assume that 


e 
pr à 
abo Oducer of a message can know something 


; PA he is going to say as well as about those 
Imagine ich he has said. In addition, we may then 
In Which > system for the production of sentences 
and js Fr whole sentence is manipulated as a unit 
ca ee developed from the inside out. We 
r first olize the whole sentence by the letter S. 
rule is that S consists usually of a noun 


Phras 
Shall e (NP) and a verb phrase (VP). This rule we 
Write as 


Mg 


bility that a 
tion of 


T te 
'S form of expression the arrow symbolizes the 
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fact that S can be rewritten as NP + VP in order to 
derive the eventual sentence which is uttered. In 
certain English sentences the noun phrase may con- 
sist of an article (T) and a noun; thus we might 
rewrite 

(2) NP —> T + noun 


and we might wish to expand the verb phrase into a 
verb and a noun phrase: 


(3) VP ——> verb + NP 


(We will limit ourselves to this simple grammar. 
The reader will be aware that a complete grammar 
would contain a number of alternative ways of ex- 


panding NP and VP.) 
Finally, we will add a few new rules about vo- 


cabulary: 
(ay: Ta, the 
(5) noun —— man, car, woman 
(6) verb —— struck 


Miller, Galanter, and Pribram have postulated an 
imaginary machine, which operates to produce 
grammars according to the six rules which we have 
developed. If we ask their machine to produce a 
sentence, the only thing it can do with S is to apply 
rule 1 to it. Figure 15-1a shows the outcome. S 
is rewritten NP + VP. Then the machine would ex- 
pand either NP or VP, and either the structure in 
Figure 15-1b or the one in Figure 15-1c would 
accordingly be produced. The machine would con- 
tinue until finally it produced the structure shown in 
Figure 15-1d. Then it could use the vocabulary 
rules and convert T + noun + verb + T + noun 
into any one of a small set of different sentences: 


A man struck the woman. 


The woman struck the man. 


The car struck a car. 
ould be extremely simple 


ate, but then it is, as 
d, only an illus- 


and soon. The machine w 
in its ability to communic: 
Miller, Galanter, and Pribram intende 
trative construct. ; . 

Now let us ask whether the machine can be crit- 
icized using the two arguments with which we at- 
ocesses. At least one argument 


tacked Markov's pr 3 n 
against Markovian sources IS dealt with success- 
fully by the model. It is possible to show that the 


sentence generators such as the ones we have out- 


S 
s Fa A 
Td xe NP + VP By rule F-1 
NP + VP = By ele R= / is 
T + Noun By rule F-2 
la) (6) 
s 
s Fa Re 
4 Ge NP + VP 
Co‘ Ne f y 7 \ 
T + Noun Verb + NP 
Verb + NP EN 
(e) ld) T + Noun 


FIG. 15-1 Miller, Galanter, and Pribram’s language machine. 


lined do not have difficulty in dealing with the 
nested dependencies which we showed to be em- 
- barrassing to the left-to-right planner. All that is 
needed are rules of the forms S——> a X'a and 
X! —> bX:b and AE UN eng a etc. 
Miller, Galanter, and Pribram have argued that such 
rules can generate both future and past elements 
simultaneously and leave the growing part of the 
sentence in the middle of the developing utterance, 
rather than at the right end. Thus, Chomsky’s ar- 
gument against Markovian processes has been an- 
swered successfully by the development of the 
machine. 

However, it is not as clear that the scheme which 
Miller, Galanter, and Pribram have developed is as 
successful in reducing the number of rules required 
to be learned in a finite childhood. We have made 
use of only a few rules to generate the simple sen- 
tences shown above. However, when one begins to 
develop a serious attempt at constructing an Eng- 
lish grammar, it becomes clear that a very large 
number of rules may become unnecessary. With- 
out going into too great detail, we can state that it 
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is possible to reduce greatly the number of a 
which must be learned by using what are = 
transformations. A transformation is any ang? 
which enables a well-formed sentence to be Me a 
formed into any other well-formed sentence tions 
simple manner. We will give only two usenet 
of such transformations: The first is the pa the 
transformation. If one is capable of producing e 
well-formed sentence ‘The girl hit her Han, 
may make use of a passive transformation r 
develop the sentence "The girl was hit p 
friend.” Thus, we have by a single rule a 
doubled our repertoire of available sentences: á 

A second transformation which has a great de tion 
power to increase the repertoire is the ner 
transformation. Thus, if we have a sentenC the 
the form “The boy ran the mile,” we can apply ne 
negation transformation to attain the sentence 
boy did not run the mile.” tence 

In this theory of grammar, the basic sen tied 
forms are of a very simple kind and are “el 
“kernel strings.” When one has the set of "upon 
strings, a system of transformations operates u 
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nn to combine or permute them into a large 
Miller, of grammatically well-formed sentences. 
100 + Galanter, and Pribram have estimated that 
fairl rules will generate the kernel strings for a 
an Sn be English grammar. It would require 
ban ditional 100 transformational rules to operate 
rules Tem and finally it would require additional 
Prod a vocabulary and pronunciation in order to 
One e a child who can speak the language. When 
er e n pares this number with the immense num- 
ess, it rules required by a finite-state Markov proc- 
reducti is immediately apparent that a very great 
plished in the number of rules has been accom: 
gested | Miller, Galanter, and Pribram have sug- 
a tiat Meven a ehig should pe able to master 
practice n after ten or fifteen years of constan 
i far our discussion of the Chomsky model 
will be en place only at the theoretical level, but it 
tion os more convincing if an empirical demonstra- 
Chom nd some evidence are presented. To do this, 
Rate 3 has called attention to the ambiguous 
exam Nay many English sentences. Consider for 
hik the sentence “Running horses can be 
at ee Most speakers of English recognize 
rules is is an ambiguous sentence. Using the 
donnie we have elaborated above, it is not 
" ies to distinguish between the interpretation 
Native S which run are exhilarating” and the alter- 
Sxhiları nee Pretation “The act of running horses IS 
Well ee Many of us speak our language quite 
ich ithout being aware that many of the sentences 
One ae use are ambiguous in this way: ‚When 
Sis Mes aware of such ambiguity, it is the 
at Te for humor as in the pun. Since it is clear 
exacti ere must be two rules for the development of 
Byond the same well-formed sentence, We must g0 
e amk = grammatical process in order to resolve 
'mbiguity which can be found. The resolution 

ing „> Problem seems to depend upon understand- 
Y the listener of the underlying “deep” struc: 
the sentence. In other words, the listener 
Nica some knowledge of the intention of the 

e wil generator, that is, the speaker. : 

en leave this question without attempting a 
for the problem of ambiguity, except to 


Point 
tion. Cut that the fact that Chomsky’s transforma- 


Srammar is capable of reproducing this kind 
t his grammatical 


o 
Amber. 
Mbiguity is strong evidence tha 


Solu 
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formulation is close to an adequate description of 
the process by which sentences are generated. Be- 
yond that, certainly it is true that much of the 
process of communication which goes on during the 
speaking of a language is dependent on variables 
outside the actual strings of words which are being 
uttered and received. Subtle nuances of behavior, 
gestures, contacts, a knowledge of the other person, 
and many other factors are involved. It is not clear 
just how far a grammatical theory must be extended 
into these realms before it is considered to be an 
adequate model for the communication and decision 


process. 


THE ROLE OF MEANINGFULNESS IN 
VERBAL LEARNING 


The Acquisition Process in Rote Learning 

One of the most important lines of research which 
has developed in the study of verbal learning has 
been the study of the acquisition process in rote 
learning tasks. Many individual researchers have 
contributed to the study of this problem. 

There area number of basic requirements for suc- 
cessful performance of a rote-learning task. One 
has to do with the division of the process of acquisi- 
tion into two stages, the stage of response learning 
and the stage of associative hookup. In the re- 
arning stage, the subject must learn what 
e required of him. This task involves 
different problems depending on the material whieh 
is to be learned. If the responses are not already 
part of the subject's repertoire, he must first in- 
tegrate them. For example, the integration of the 
“syllable” QRB as a response can be conceived of 
f a three-unit serial list. Once the 
subject has integrated this response, he ‚can learn 
to restrict his responses to the population of re- 
quired ones. If the units are already a part of the 
subject's knowledge, he still must learn to restrict 
his responding to the items required for the task. 

This process is not well understood, It is clear, 
however, that there is a highly developed and easily 

d ability on the part of the learner to achieve 
we icti This can be readily demon- 
response restrictions. — nea c 

d when we consider our behavior in entering 
siran ini of people whom we do 
a room containing @ group Of P h 
not know. As we attempt to learn their name 
are usually familiar with all the first names whic 


sponse le 
responses ar 


as the learning © 


we will hear. If we leave that group and later 
reenter it, we may have the problem of remembering 
which name goes with a particular person. We 
usually are able to restrict the problem of remem- 
bering which name is which to the group of names 
which we have heard. We have in a sense restricted 
our responses, or names, to the actual group with- 
out a great deal of difficulty. 

Beyond the question of how response restriction 
is accomplished, psychologists have become aware 
that response restriction can occur while response 
integration is going on. Further, during the course 
of learning the responses, the errors which are 
made rarely include items which are imported from 
outside the learning task. From this observation, it 
has been suggested that a subject has a selector 
mechanism which enables him quite early in learn- 
ing to restrict himself to a given Population of rec- 
ognition and recall items. The learner can recog- 
nize the wrong, or extra-list, items before he can 
recall the correct ones. An example of this occurs 
when we attempt to recall a person’s name. Fre- 
quently, we can say with certainty many of the 
names which are not correct long before we are able 
to say which name it was we tried to remember. 

The associative, or hookup, stage involves the 
actual linking together of the items of material to 

_ be learned. Logically, it is clear that we cannot 
have an associative stage before the responses are 
available. But this does not mean that the entire 
Population of responses must be learned prior to 
the beginning of association. The stages of learn- 
ing occur together; that is, they overlap in time. 
The associative stage appears mainly to involve a 
process of discrimination between the stimuli. 

Psychologists have developed techniques for mak- 
ing relative estimates of the durations of these two 
Stages. The fact that the Stages overlap must be 
recognized in interpreting these estimates, 
to measure the duration oft 
response-integration, Stage, 


> responses until they know 
it is the correct response. 
e on the part of the learners, 


the response-integration Stage may appear to be 
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too long. A measure of duration of the associative 
stage can be obtained by observing the first time 
an item is given in the correct place and subtracting 
from that value the time it took to give it first. 


Measuring Meaningfulness 

There are a number of ways of using these meas- 
ures of stages in learning. One of these is to com- 
pare stimuli of high and low similarity with the same 
responses. When this is done, it is found that 
there is no difference in the response-learning stage 
but there is a difference in the duration of the asso 
ciative stage. An enduring problem in the study of 
the associative Process has been the effect of 
meaningfulness on these stages of learning. It has 
Proved very difficult to define meaningfulness. On® 
way of doing this is by examining the techniques 
which are used to measure meaningfulness. These 
various techniques Present methods of classifying 
materials in terms of preexperimental learning: 
When an experimenter seeks to evaluate the effect 
of meaningfulness, he is asking about the amount 
of prior experience with the particular items which 
his subjects will have had. This previous expe" 
ence can be classified in terms of the numbers an 
types of associations which a verbal item will elicit 
from subjects. In Example 15-2, several methods 
of measuring meaningfulness are discussed. 


S ess 
Example 15-2 The measurement of meaningfuln 


Historically, there have been several wayS = 
measuring meaningfulness. First, association value 
has sometimes been measured in terms of the ye! 
ber of subjects who have an association to a 
verbal item. This method was first developed 1° 
use with nonsense syllables. In 1928 Glaze scale 
the meaningfulness of nonsense syllables of t A 
CVC form by showing each of them items to fifte® 
Subjects. He asked each subject to signify directly, 
within five seconds, whether or not it produced l 
him a meaningful association, He measured 1 ñ 
percentage of subjects who signified an associati? 
to the item. Although this method seems somewne 
imprecise, there have been replications of the te© h 
nique done with greater numbers of subjects Lore 
have correlated well with Glaze’s results. It shou! 
be clear that this method simply asks how man) 
Subjects can associate to an item and ignores 
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nen of different associations which they may 
ae later replication by Archer (1960) used 200 
had and found association values which cor- 
tri ed well with Glaze's results except for some 
Srams such as DUZ that had become commonly 
eard in the language. 
is ‘Sih method for measuring association value 
Which erms of the number of different associations 
„uch a subject has to an item. Noble (1952), who 
we En this technique, has suggested that what 
er pe by the term "'meaningfulness” is the num- 
e x different associations to the particular item. 
le a stimulus materials ranging from two sylla- 
Mine or items through quite common English 
ies of two syllables. Noble insisted that in stud- 
of verbal learning the distinction between word 
thee is irrevelant to the process of learning. 
ability he suggests, learning is based on the asso- 
Subje Y of the items. He used a procedure in which 
Sociats, were asked to give as many different as- 
e Aa per unit of time as they possibly could. 
ould uctions emphasized that each association 
Of the be independent of the others. An average 
Subje eee of associations to the stimulus over 
consid S yielded a meaningfulness value which was 
ingful red by Noble a better measure of the mean- 
ness of the item than the Glaze-type technique. 
that third method for scaling association value is 
Method free association. In the free-association 
ject jg ; © Stimulus item is presented, and the sub- 
S instructed to respond with the first item that 
eS to mind. This yields a distribution of asso- 
A: Strengths, and a function is developed which 
ually referred to as the rank-frequency function. 
ÎS possible, when a large number of people 
on „ade a single response, to locate that associa- 
This oe with the highest frequency by subjects. 
14 Called the primary response, and a rank of 
sie siened to it, 
(Rvp) Such data one can draw a rank-frequency 
a function for each word showing the percent- 
Sually associations versus the rank. The function 
tion for irops sharply. For example, the R/F func- 
'Sa hi h table” is very steep, indicating that there 
S0ciatic agreement in the population about the as- 
Unction of “chair” to “table.” If we plot the 
axes OP for the word “butterfly” on the same set of 
» the function is much flatter. The R/F func- 


ci 


ciati 
Is u 


have 


u 
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tion can thus be regarded as reflecting the relative 
strength of different associations, if we assume that 
the item given by a large number of people is also 
the strongest for each individual. However, this 
assumption does not always work when it is sub- 
jected to experimental test. 

The relationship between the frequency of re- 
sponse in a population and the strength of the re- 
sponse in an individual member of the population 
has been described by Marbe’s law. Marbe’s law 
was originally formed in reference to the latency of 
response. It predicted that a response common to 
the population would have a shorter latency. Re- 
cently, however, there have been attempts to vali- 
date the law by using speed of learning. As Marbe's 
law is usually stated today, it relates the frequency 
of response in a population to the strength of the 
response in the individual, and in the interpretation 
given by many psychologists, this is considered to 
be due to cultural factors. 

Cross validation of the free-association method 
with Noble’s measure of meaningfulness is not very 
satisfactory. Words appearing in Noble's situation 
overlap only 50 percent in their measured meaning- 
fulness with words in the free-association situation. 
It has been suggested by some writers that this 
definite discrepancy between the two methods of 
measuring meaningfulness is due to a kind of asso- 
ciation chaining in Noble's situation. By associa- 
tive chaining we mean a situation in which a person 
first makes an association to a word and then asso- 
ciates again not only to the word but to the associa- 
tion which he has just made. In this way, a long 
chain of associative responses can be made which 
is not made up of associates to the original word. 
The procedure used by Noble is quite likely to lead 
to erroneous measures of association value due to 


associative chaining. 


Much learning takes the form of paired associates. 
That is, we learn to give a particular response to a 
particular stimulus. A good example of paired- 
associates learning is in the learning of foreign 
vocabulary words. We see the English word and 
learn to pair a foreign word with it. For many psy- 
chologists who have studied the learning process, 
the paired-associates situation has been used a the 
model of the process of acquisition. SET, era- 
tion of the role of meaningfulness In verbal learning 


can be divided into two parts: meaningfulness, or 
association values, may have a different effect on 
the stimulus side of the paired-associates situation 
than it has on the response side. A number of ex- 
periments have been performed to explore the role 
of meaningfulness in this situation. 

The first type of experiment, which we shall dis- 
cuss in Example 15-3, is the familiarization ex- 
periment. The general procedure which has been 
followed in such work has been to allow the prospec- 
tive learner prior access to the stimulus items and/or 
the response items which he will be required to 
learn and to see if the familiarization has an effect 
on learning. Certainly, for the response side this 
prior exposure should aid the integration of re- 
sponses. 


Example 15-3 The effect of familiarity of material 
upon learning (Underwood & Schulz, 1960) 


In an experiment designed to test the hypothesis 
that familiar verbal items would be learned more 
easily, Underwood and Schulz (1960) used a method 
of familiarization in which the subject was allowed 
to read the items over and over again. Having been 
familiarized with either the stimulus items or the 
response items the subject then learned material 
which contained both familiar items and items to 
which the subject had not been exposed. When the 
results were examined, it was found that there was 
a difference between the effect of familiarization on 
stimulus items and on response items. This is 
illustrated in Figure 15-2. 

When we consider the effect of familiarization on 
response items, we find a large and progressive 
effect on increaing familiarization with the response 
items on the rate of learning of paired-associates 
tasks. However, for stimulus items effects are 
uniformly negligible. In fact, there may be a very 
slight negative effect. 

A second technique used to explore the role of 
meaningfulness in verbal learning has been to meas- 
ure learning as a function of scaled meaningfulness 
of either the stimulus items or the response items, 
or both. The selections of the items which are used 
is not made on the basis of experimental experience 
as in the familiarization experiment, but rather it is 
based on scaled values obtained prior to the ex- 
periment. In this work, it is necessary to make a 
distinction between experiments which use only non- 
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Response items 
familiarized 


Speed of learning , 


Stimulus items 


__ fomilicrized 


Amount of familiarization 


FIG. 15-2 Speed of learning versus amount of fa’ 
miliarization. 


sense items and those using entirely meaningful 
words, since the results of these two turn out to 
quite different, 

In a series of studies, Noble developed a gor 
tinuum of nonsense syllables and words. He p 
fined meaningfulness as the average number of i 
ferent associations per item per unit of time, a5 MT 
mentioned above. The continuum of meaningfu 
ness goes from nonsense syllables to real but on 
usual words and then on to common words. Me 
these materials are used in paired-associates laar 
ing situations, response meaningfulness has aree 
and significant effects. Increased response Mija 
ingfulness increases the speed of learning. — ity 
result is the same as that obtained in the familiar 
Studies. On the other hand, in these experimen g 
stimulus meaningfulness also has small but posit” 
effects. This result is different from that obtain e- 
in familiarization studies. However, respons. 
meaningfulness effects appear to override stimuli 
meaningfulness effects. In this type of experim® R 
the usual design included four conditions in resP® 
to stimuli and responses: high meaningfulness-h $ 
meaningfulness (HH); high meaningfulness~" 
meaningfulness (HL); low meaningfulness—h' 
meaningfulness (LH); low meaningfulness— 
meaningfulness (LL). de 

An exhaustive attack on this problem was ™4 
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by Underwood and Schulz, who attempted to de- 


velop a continuum of nonsense syllables and three- . 


ister words. They used all the permutations of 
Consonants and vowels such as CCV, CVC, CCC, 
and so on. In addition, they scaled both frequent 
and generated trigrams. In their frequency counts, 
T made especially elaborate tabulations of the 
urrences of three-letter sequences in the lan- 
ea: In addition to counts which they made 
of Mselves, Underwood and Schulz used the counts 
inves aphers. The work on generated trigrams 
to £ ve a procedure by which subjects responded 
ee air of letters with a third letter. The expert 
sib] Si simply provided the subject with all pos- 
su e choices of two letters and asked them to 
of ti, the third letter. This yielded a distribution 
gro ird letters for each trigram over the normative 
en The data showed that the generated tri- 
Med Correlated fairly well with sheer frequency of 
et eee in the language of the same materials 
die the correlation was not perfect, since other 
Rs S of human beings entered in, such as emis- 
and Preferences, alphabetic sequence preferences, 
Preferences of CVC forms. 
or ae these scaled syllables were use i. 
Ween Ponses, the results showed a difference | A 
involy the results obtained for learning tasks W = 
is on ed homogeneous lists. A homogeneous n 
Value. in which all the items have the same or 
here of meaningfulness. For homogeneous un 
res was found to be a large difference On $ 
e S side and a small difference on the stimulu 
Used On the other hand, when mixed lists were 
d which contained some highly meaningful items 
Some of medium and low meaningfulness, the 
ts changed, What was measured was the cor- 
n ane between the number of correct responses 
or One item and its scaled meaningfulness. 
Sime response side of the task, meaningfulness 
times imes yielded the predicted results and some- 
Sults it did not. An examination of the actual re- 
Showed that there was a difficulty hidden In 
°*perimental procedure and that this had to do 
Pronounceableness. In general, high meaning- 
o Correlates with pronounceableness, but this 
always so. There are words which have a 
frequency in the language and therefore a 
Nou Meaningfulness but which are not easily pro- 
Need. Because of this discrepancy between 


S 


sed as stimuli 


resul 
relati 


with 
fulne 
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meaningfulness and pronounceableness, it was nec- 
essary to use a larger number of learning tasks, 
since any one list of verbal items may have pe- 
culiarities in the pronounceableness of those items 
of which it is constructed. The results showed, in 
general, that in those lists in which high-frequency 
items were also easy to pronounce, the relationship 
between response meaningfulness and learning was 
that which had been found by previous workers. In 
lists where high-frequency items were not also easy 
to pronounce, the relationship broke down. To ex- 
plore the relationship between pronounceableness 
and frequency, experiments were performed in which 
pronounceableness was varied while frequency was 
held constant. The results showed that response 
pronounceableness predicts learning very well. Fre- 
quency also predicts learning well but only because 
of its association with pronounceableness. If a 
special situation is set up in which frequency and 
pronounceableness are made to work against each 
other and pronounceableness is held constant, the 
remaining effect of frequency is close to zero. 

From these results, Underwood and Schulz con- 
cluded that effects on the response side of paired- 
associates tasks were due to pronounceableness, 
which reflects the item as an integrated unit. How- 
ever, such a conclusion is not fully justified in 
Underwood's work, because he obtained his fre- 
quency counts by counting across syllabic bound- 
aries. If the frequency of occurrence of an item is 
counted within syllabic boundaries, then one obtains 
the usual frequency effect on the response side of 
the paired associates. 

On the stimulus side, the Underwood and Schulz 
data yield results like those of Noble. There is a 
small but quite consistent effect of the meaningful- 
ness of the stimulus on learning. Pronounceable- 
ness was again found to be the best predictor of 
stimulus effect on learning. Frequency, as meas- 
ured by the Underwood technique, did not add much 
to the effect of pronounceableness. 


s a rationale for Marbe's law 


hese result 0 
an All individuals in a culture are 


e worked out. 
ae alike in respect to exposure to verbal ma- 
sie But there is not equal exposure to all items, 


nd, therefore, one builds up a response hierarchy, 
D which different responses have different prob- 


abilities of being made by an individual in a par- 


ticular stimulus situation. Those responses which 
are quite common in a population should have very 
short latencies in the free-association situation. 
Any one individual is quite able to give a primary 
association characteristic of the population in which 
he lives if he is specifically asked for it and will 
often do so even if he is not specifically asked to 
give it. It is because of this commonality of asso- 
ciative networks that the effects of meaningfulness 
on learning appear ; 

From the experiments which we have discussed, 
it is clear that scaled meaningfulness has different 
effects on the response side as against the stimulus 
side. Underwood and Schulz suggested that the 
speed of learning on the response side depends on 
the speed with which any of the responses can be 
emitted by the subject. The readiness to emit the 
response items is important in paired-associates 
learning. Further, it can be argued that the more 
frequently an item is used, the higher its scale of 
meaningfulness will be. During the first stage of 
learning the availability of responses is an important 
factor. Stimulus availability is not so important, 
since the learner does not have to pronounce or 
give the stimulus. He needs only attend to as much 
as will allow him to discriminate it from the other 
stimuli in the task. From this analysis, Underwood 
and his coworkers have suggested that the response 
side of paired-associates learning can be accounted 
for in terms of the pronounceableness and, there- 
fore, the ability of a subject to make the responses 
rapidly. 

There have been several approaches to the analy- 
sis of effects of the stimulus side of the paired- 
associates task. One of the most prominent the- 
ories has suggested that any stimulus has a very 
certain probability of eliciting associations which 
can be used in learning by establishing a link or a 
series of links to the response. Familiarization with 
the stimulus items has very little effect, since just 
familiarization does not increase the number of as- 
sociations and, therefore, the number of potential 
mediating links which the stimulus evokes. In fact, 
the results show that as long as we remain in the 
nonsense-syllable meaningfulness range, we can ex- 
pect little variation in the number of associations 
among nonsense syllables. But when we use words 
of different levels of meaningfulness, a U-shaped 
effect occurs. One Possible explanation is that as 
a word becomes more meaningful, the number of 
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associations with it increases the number of asso- 
ciations available as links to correct responses. But 
with further increases in meaningfulness, the num- 
ber of associations available as links to the wren’ 
responses also increases. One of these two oe 
tradictory trends may increase more slowly than t 


i d 
other. If this is true, the U-shaped function woul 
be explained. 


SHORT-TERM MEMORY 


Thus far in our discussion of the psychology of 
learning we have been primarily concerned wi 
evidence for long-term learning. However, we ea 
not limit our consideration of learning to retention 
after a long period of time, because it is quite aP 
parent that at any time in the process of Isamine 
there is a good deal of variation which is due Ki 
short-term memory. When the learner attempts ss 
master material which is so difficult as to sig tons 
more than one trial, there must be a carry-over we 
trial to trial. If there were no carry-over, ten D 
person could not learn the task. The amoun ia 
material which can be recalled after one presen 
tion is usually referred to as the memory span. 


Memory Span ans 
The study of the memory span is by no m® an 
new to psychology. The classical memory ai 
(CMS) was and still is used as a measure for nis 
We will consider some of the classical work on 
topic. . s 
The classical memory span is usually defined 7 
the number of discrete units which can be H 
duced in correct serial order after one exposU pos” 
the material if measurement occurs as soon 2 art 
sible. Thus, the four defining characteristics ig 
(1) the number of discrete units, (2) correct S°" 
order, (3) measurement after one expositi an 
(4) measurement as soon as possible. State sure 
other way, the classical memory span is a mea time 
ment of how much a person can retain at one 
with an emphasis on correct serial order. nis 
The measurement of the classical memory Sn in 
closely related to the measurement of theshol em 
perception. It was found that the classical he 5 
ory span varied from moment to moment muc ask 
threshold does in a sensory discrimination ually 
Therefore, the classical memory span is uS"? 
taken as an average of the subject's capacity 
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in discrete units. The moment-to-moment 
the = which is usually observed may be due to 
alent se of test materials which are not truly equiv- 
fhe Soy each measurement trial. Further, there 
ing hi © changes which are within the subject, caus- 
The to vary in his ability to reproduce the items. 
to n meam psychophysical practices were adapted 
In fhe ee of the classical memory span. 
with y method of limits, the person İS presented 
shorte stimulus list of a length much longer or 
Ber Hans that which he can easily reproduce. 
steps e length of the list is changed in single-unit 
ing EE the threshold is reached. In an ascend: 
hen ries, one might start with a three-item list and 
Hren four., five-, and six-, and so on, until the 
Shean to reproduce the list in one trial. The 
freque Ing series is the type of measurement most 
Series ntly used. On the other hand, a descending 
any s a with a much longer stimulus list than 
is ubject can be expected to learn. For digits 
Short ent be a fifteen-item list, and the lists are 
types ni until the subject is correct. For certain 
ascendi tests, a subject is presented with first an 
Ory s ing and then a descending list and his mem- 
lists pan taken as the average length of the two 
is a «the transition point. It is easy to see that 
Memo Not an economical method for measuring the 
Not eH Span. Many trials are required which do 
Span, E e oeaan about the subject's ema 
measurer. y the point of transition IS of use to 
y me method often used to measure the mem- 
Which tin is the method of constant stimuli, in 
Of sti he person is presented with each of 2 series 
ta Mulus items, the series being selected to cover 
"Be from low to high probability of retention. 


Eac 
times length of list is presented randomly many 
tion 2°09 a plot is made of the psychometric func: 


length, Percentage correct reproduction versus list 
ically g The classical memory span is usually statis: 

3 peoe hed as the length of list which results in 
ay so ent correct reproductions. This percentage 

Bergena mies vary, but it is usually taken as the 

Subject ge correct over a number of trials in on® 
Or over a number of subjects. 


Units ; 
Ds in Memory 
ei 4 
AY sp interesting finding about the classi 
!Ype ot is that it is not invariant with respe. 
unit which is used in its determination. 
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cal mem- 
ect to the 
A 
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large number of experiments have been done which 
use different units. Digits, letters, words, dot pat- 
terns have all been used. In general, there is some 
variation in classical memory span with different 
types of units, but the variation is not very large. 
For example, the classical memory span for digits 
is about seven or eight, but for letters it is about 
five or six in the general population. Further, with 
consistent training the classical memory span can 
be increased somewhat. 


Example 15-4 An informational analysis of the 
classical memory span (Miller, 1956) 


In an article which has stimulated a great deal of 
research on the measurement of immediate memory, 
George Miller has suggested that the unit of what 
is remembered has not been correctly defined in 
immediate-memory methods. Historically, units 
have been nominal and have not necessarily been 
equivalent to psychological functional units. Miller 
has pointed out that in reference to immediate 
memory span, a human being might be envisaged 
as a communication system having a certain num- 
ber of channels each of which will allow only limited 
amounts of information to be transmitted. On the 
basis of this analysis, a hypothesis can be stated 
as follows: regardless of units, the organism can 
transmit only a constant amount of information. 
According to this hypothesis, variation in the clas- 
sical memory span occurs because of different 
s of information carried in different kinds of 
That is, there is a different amount of un- 
hat the message will be in different 


amount 
units. 
certainty as to W 


sequences of units. i 
If we ‘are to use this type of informational analy- 


we must define the term “information.” In this 
t of information is determined by 
how much an item reduces the uncertainty as to 
what a message will be. For example, if the popu- 
lation of possible stimuli contains only one member, 
giving the subject this stimulus does not reduce his 
uncertainty, since he is completely certain. Thus, 
it carries no information. On the other hand, if the 
population contains two stimuli, presentation of one 
of them reduces uncertainty by 50 percent. It is 
possible to state for any population how much un- 
certainty is reduced after the presentation of one of 
the members of the population. It can be seen that 
an increased number of possible alternatives i 
creases the amount of information that can be 


sis, 
case, the amoun 


i i iven message. The amount of in- 
ae eh statements is measured is 
of the extent to which the number of possible out- 
ae oe amount of information carried 
by different units, which are ordinarily used in meas- 
uring the classical memory span, we see = a 
string of words carries more information an a 
string of digits. Thus, if the span for decimal digits 
is seven, then the classical memory span for words 
should be only two. But the classical memory span 
is actually five or six for words. When one ex- 
amines the data from a number of experiments on 
the classical memory span, the facts are much more 
in agreement with the hypothesis stating that a con- 
stant number of units will be remembered than they 
are consistent with a constant-information hypoth- 
esis. In actuality, a person can remember a very 
wide amount of information depending on the unit. 
According to Miller, persons can remember 7 plus 

i 2 units. 

Brain ils analysis, a second hypothesis is sug- 
gested. Perhaps we are looking at the wrong units 
in determining information. We know that most 
subjects have certain grouping habits. From our 
knowledge of these grouping habits we can intro- 
duce a new functional unit which we will call a 
“chunk."’ The chunk is defined as a functional unit 
already integrated by a subject that he will use as 
a unit. Our hypothesis then states that the number 
of chunks of information contained in the classical 
memory span is constant. The size of a chunk may 
vary from one kind of material to another. Miller 
advanced this hypothesis to account for the fact 
that there is no apparent correlation between span 
and amount of information per unit. 

In one experiment, Miller produced evidence for 
chunking by teaching persons to increase the size 
of their functional units through training and, there- 
fore, to increase the amount of information in a 
chunk. Therefore, such persons increased the 
amount of information in their memory span by us- 
ing binary digits. The method went as follows: the 
binary-digit span of a naïve subject is equal to about 
eight. But when the subject is taught different 
recording methods, his ability to re 


member series 
containing more information is increased. For in- 


stance, if a 2-to-1 code is used, there are fo 


ur pos- 
sible labels: series 00 has the label 0; series 01 
has the label 1; series 10 has the label 2; series 


272 


11 has the label 3. If a subject masters this oe 
and is then capable of correctly recalling eigh 
items, he will actually be able to write sang er 
digits. Miller found that it takes a long time i 
train a subject in the use of such a recoding metho ; 
The subject obviously must learn some strong sym 
metrical associations. However, one subject was 
able to learn as high as 5-to-1 recoding. With a 
technique, it was possible to raise the binary es 
span from eight to forty. From this work it is po 
sible to draw several conclusions: A subject mare 
carry in his memory seven plus or minus s 
chunks, but each chunk can carry a range a 
amounts of information. There seems to be wen 
thing like an invariant span in the classical memo ‘ 
situation. This invariant number refers to the es 
ber of chunks that the subject can process. — 1 
size of each chunk will vary from situation to pe 
tion and from subject to subject. The size of t p 
classical memory span, therefore, depends on Ho 
successful the subject is at coding information In 

a smaller number of units. 


There have been a number of further a 
ments of the idea of the memory span. hr 
Psychologists have drawn attention to the fact a 
messages rarely reach an individual in the formi 
a discrete series of approximately the same an 
as the memory span. Most of us, in dealing th 
Such situations in our daily lives, simply retain 
which has most recently been presented to us. ha 
Cause of these considerations, the memory spa nin 
been redefined as the length of a subseries a a 
a longer series which can be correctly a on: 
the proper serial order after a single presenta 0 
This is a more general and powerful definition i 
memory span than the classical one. Clearly, the 
definition requires that points of reference “inig 
measurement procedure be defined for detere will 
what is available in immediate memory. : 
not consider all the experimental data alauni 5 
immediate-memory span, but we will list same 5 
the methods which have recently come into P 
inence. is the 

The first of the immediate-memory methods za the 
initial-memory span, whose point of reference oe is 
beginning of a series. The initial-memory SP g 
that span which is obtained when the beginnine o 
the list is used as a point of reference, whet? is 
not the series exceeds the memory span. in 


gt 
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wees the subject is presented with an instruc- 
ae which tells him to retain those items at the 
ginning of the list. He is then presented with 
a list and asked to present the initial items. 
The second memory-span method is the terminal- 
enay span, which has as its point of reference 
e end of the series. In this situation the experi- 
ne finds out how far back the subject can 80 
ite Out errors to the end of the list. A long list of 
.. is read to a subject, and he is asked to report 
ro correctly as he can the last items. One may, 
At these considerations, redefine the classical 
bode Span as a special case in which the initial- 
is r €rminal-memory spans overlap and the subject 
equired to give his response in certain order. 
ie Course, other positions within a list could be 
of ra as points of reference. A special case 
ey terminal-memory span is the running memory 
Sun which involves a situation in which the subject 
fren ain as to the length of a list. This type of 
a eatin span is important in any situation In which 
and ntinuously changing input must be monitored 
the action that the monitor has to take depends 
e most recent input. When faced with a 
Ng-memory-span task, a subject is required to 
out old events from his memory store and re- 
New ones, 
ak is one important fact about the immediate- 
Perime”. span which has emerged from recent ex- 
Ehe a ch, This is that all measures of immedi- 
isiay mory span systematically underestimate what 
„able in immediate memory. This seems to 
Must d to the fact that when a person recalls, he 
ime O it in some sequential order which takes 
* and results in intervening activity. As a per- 
eae progresses, the interval between pre: 
Th re lon of the series and point of recall increas 
lse oe occurs interpolated recall activity whieh 
eria] hee and, therefore, the amount of ma 
Calle, hich could actually have been correctly re- 
nese it possible to give all of the responses 
sec IS underestimated. nt 
the Pacis approach to the problem of determining 
S0-calleg © capacity of memory is that of studying 
aS the Storage load. Storage capacity IS defined 
retaj eee amount of information that has to be 


Unni 
drop 
tain 


do in order to recall when one is required to 
defin The storage load for any particular task is 
average CS What the subject is required, on the 
e, to carry in his memory on any one trial. 
LANGUAGE 
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The storage capacity is the limit of a person in 
successfully carrying any particular storage load. 
The storage capacity is estimated from that level of 
storage load at which performance deteriorates. 


Example 15-5 Storage load and the immediate- 
memory span (Lloyd, Reid, & Feallock, 1960) 


Lloyd, Reid, and Feallock performed a series of 
experiments on storage load. We will consider only 
one of these. In this study, the experimenters used 
overlearned words as the members of common 
classes. For instance, the class “tree” might have 
as its members ‘‘oak,"’ “maple,” "birch," and so 
on. Before the experiment began, the subject was 
told what the classes were and was familiarized with 
all members of the classes which would be used. 
Then, the words were presented to the subject, and 
every so often the presentation was interrupted by 
giving the subject a class name and asking him to 
recall the last member of that class. When a sub- 
ject is faced with this task, he must drop out old 
items and respond in terms of the newest ones. In 
this experiment, an auditory presentation technique 
was used. For different lists, the average storage 
load was varied. In general, two members of any 
class were never given without intervening recall for 
one item. Therefore, the task involved remember- 
ing those. items which had been given since the last 
request for a recall for that class. The results 
showed that, as the average storage load increased, 
there was an increase in the number of errors which 
were made. Varying the number of classes used 
had no effect, and varying the number of items 
within the classes also had no effect. This series 
s is very important, because it has led toa 


of studie: 
t in the contextual factors 


great increase in interes 
involved in learning and recall. 


tinuous-memory methods alternate input and 
rd fashion, and, in general, re- 
dex of what is retained. How- ` 
ever, recognition methods can also be used in 
continuous-memory tasks, and we will report one 
experiment which has tested recognition memory in 


a continuous test. 


The r 
(Shepard & Teghtso 


Con 
output in a haphaza 
call is used as an In 


ocognition method in measur- 
Example 15-6 eco 

ing memory onian, ) 
ed long series of three- 


eriment US 
o a card. These cards 


Shepard's exp 
tten one t 


digit numbers wri 


formed a deck which was so arranged that each 
number occurred twice but the sequence of second 
occurrences, that is, old numbers, and first occur- 
rences, that is, new numbers, was random. In this 
task, the subject had to look at each number and 
say whether it was old or new. It was possible to 
vary the number of intervening items between the 
first and second occurrence of a number and gen- 
erate a curve which showed retention as a function 
of the number of intervening items (Figure 15-3). 

The results of Shepard's experiment showed that 
the occurrence of correct recognitions decreased 
with the number of intervening items between the 
first and second occurrences of the number. There 
were still a significant number of recognitions after 
large numbers of intervening items. An information 
analysis of this situation indicates that the subject 
can carry an average of thirty-two bits rather than 
the twenty-three bits found in the recall situation 
after one exposure. This indicates that the recogni- 
tion method is more sensitive. 


Memory of Single Items 

In the history of the study of memory there have 
been many theories which apply only to a single 
item, whereas most experiments which have been 
done have used lists of items. One such theory is 
the decaying-memory-trace theory of short-term re- 
tention which can best be applied to the trace of a 
single item and says little about the possible effects 
of interactions between items in a list of items. A 
good deal of experimentation has been done on 
memory for single items. Some classic work by 
Peterson and Peterson (1959), which tests retention 
for a single verbal unit, will be discussed here. 


Example 15-7 Short-term recall of single 
(Peterson & Peterson, 1959) 


items 


The researchers used low-meaningfulness list tri- 

` grams, that is, three-letter items, and they tested 
retention after intervals of three to eighteen sec- 
onds. Each subject was tested eight times at each 
interval. Now it should be clear that during the 
intervals between presentation of an item and the 
test for retention, something must be done to pre- 
vent rehearsal. If no intervening activity is used 
and the subject is allowed to rehearse, the trace will 
be strengthened by rehearsal in the direction of cor- 
rect items and weakened by rehearsal of errors. 
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Accuracy of recognition 


Number of intervening items 


FIG. 15-3 Accuracy of recognition versus number ei 
intervening items. 


The traditional problem is that during the process 
of controlling rehearsal it is necessary to avoid IM 
troductory interference effects from other vel 
material. Therefore, Peterson and Peterson ao 
their subjects count backward during the inite 
time. They found that the percentage of rac 
divided by the opportunities for recall decreas? 
with increased lengths of intervals. - 

With the learning-recall interval filled by the back 
ward-counting task, which prevents rehearsal an 
has low interference, a rapid forgetting curV® 
obtained for a single item. The result coul 
considered as evidence for rapid decay of t ly 
without rehearsal, or it may be due to extrem? h 
powerful interference even from unrelated taS e 
In general, however, the follow-up studies of ng 
Peterson work have indicated that there is att? 
evidence that the rapid decay over time iS du 
the rapid falling off of the amount recalled 
very short increases in time if the subject iS 5 
vented from rehearsing. 


race 


with 


CONCLUSION 


In looking back over the history of the function 
alistic and behavioristic movements, one He ay 
profoundly impressed by the degree to which t t 
have dominated the academic scene. Many, if " 
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mos 
t, departments of psychology at major American 


Universiti 
- ersities have had a functionalistic and a be- 


havioristi 
ne bent during the last thirty or so years. 
Shifting t now the emphasis seems to be subtly 
Sincere oward a reconsideration of higher mental 
that — and the use of theoretical orientations 
or a cognitive than those which were in 
the Bear, However, one must not underestimate 
behavior os made to psychology by the 
Period Ha s and functionalists. Beginning with the 
tablished which departments of psychology were es- 
tinuous! in American universities, they have con- 
data uh sought to provide theories and bodies of 
in eo would help solve the problems current 
earnin ology as they viewed it. Their emphasis on 
in vil Lap therefore, on the methods to be used 
ing have generated some dramatic ideas. 


Ev A 
fos u who is being taught fundamentals by the 
nd books or apparatus is under the 
Principle of functionalism and behavio 
Programe, which have been used to se 
Tom ed learning techniques are direc 
h Such theories, 
Modala ee of functionalistic and behavioristic 
Ment aie to lie in the direction of a rapproche- 
Prohibiti the cognitive movement. In the place of 
glosne dicta against the study of states of con- 
aS bee Ss as data to be used in psychology, there 
as Se increasing tolerance of verbal reports 
function tice potentially useful data. A new kind of 
Scene alist and behaviorist is appearing on the 
interest, vo we can look forward to a widening of 
retical, on the part of psychologists of these the- 
persuasions, from considerations of simple 


Esseg, & to the analysis of complex cognitive proc- 


rism. The 
t up these 
tly derived 
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SECTION S IX 
BIOLOGICAL MODELS 


“As long as mind is thought of as a special kind of 

being ....so long will its relation to the brain be incapable 
of investigation. Mind is a complex organization, held 
together by interaction of processes and by the time 
scales of memory, centered about the body image. It has 


no distinguishing features other than its organization.” 
(K. S. Lashley, 1958, P- 17) 


was to put mind back into 


“The effect of physiology 
ces first the effect of the 


nature. The neurologist tra 
stimuli along the bodily nerves, then integration at 
nerve centers, and finally the rise of projective T eferences 
beyond the body with a resulting motor efficacy in 

renewed nervous excitement. In biochemistry; the delicate 


adjustment of the whole organism composition of the 
parts to the preservation of the whole organism is 
detected. Thus the mental cognition is seen as the 
reflective experience of a totality, reporting for itself 
what it is in itself as one unit of occurrence. This unit 
is the integration of the sum of its partial happenings, 
but it is not their numerical aggregate. It has its own 
unity as an event. This total unity, considered as an 
entity for its own sake, is the prehension into unity of 
the patterned aspects of the universe of events.” 
(Alfred N. Whitehead, 1925, PP- 134-135) 


PROLOGUE 


Zoological and Physiological Orientations toward 
an Understanding of Behavior 

While we have titled this section Biological Models, 
for contrast with the other sections of this book, it 
is well, at the outset, to make an important distinc- 
tion. Biological models of behavior can be divided 
into two general types. The first type of theory has 
a zoological orientation. That is, the units of be- 
havioral analysis are based on classic concerns of 
biologists, such as the genotype or the taxonomic 
category of the animal which is under study. Thus, 
behavior genetics is concerned with the role of 
genotype in the determination of behavior. Like- 
wise, comparative psychology and ethology deal 
with species as these show specific behavior pat- 
terns. The zoological orientation, therefore, in- 
volves the study of the whole animal in its emerging 
nature. 

Somewhat in contrast with the zoological ap- 
proach are the physiological models of behavior. 
Here the emphasis is on the underlying structures 
of the organism and their relationship to behavior, 
The chief concern has been with the nervous sys- 
tem, particularly the brain, the traditional subject 
matter of psychophysiology. But in addition, there 
has been a good deal of work on two other dimen- 
sions derived from a physiological orientation: psy- 
chochemistry, which is concerned with the relations 
between body chemistry and behavior, and psycho- 
pharmacology, which studies the role of exogenous 
chemical compounds on behavior. Research has 
been done with such agents as the tranquilizers, 
sedatives, and hallucinogens. In our discussion, we 
will first consider the history and something of the 
present status of the zoological tradition in the 
Study of behavior and then turn to the other fields 
delineated above. 
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Origins of the Biological Approach to Behavior 
Man's interest in his biological makeup is yey 
old indeed. Perhaps stemming from the struggles 
for survival which must have marked his own evolu- 
tionary emergence, he has given animals a prom: 
inent role in his mythology, in his religious rites: 
and in his more formalized study of nature. From 
the earliest periods about which we have evidence: 
man has made highly anthropomorphic judgments 
about the nature of animal behavior. A good ex 
ample of this tendency is contained in AesoP’S 
fables, in which animals are portrayed as wise ik 
witty, foolish and scheming, much like men. Wi 
parallel way, many of man’s religions have involve 
the worship of animals, which were given symboli 
roles or thought to have the souls of human beings 
embodied in them. f 
The first extensive record of the formal study 5 
animals which has survived is contained in Aristotle 


writings. His work is a combination of collect 
animal lore and some of his own original ear 
tions. In the light of our present-day scientific © 


Sistence upon observable facts, Aristotle's work 


Somewhat weak, in that much of the evidence r 
based on anecdotal method, which is often the 
critical and extreme in its interpretation of i 
causes of animal behavior. But Aristotle firmly p z 
lieved in direct observation, and his writings A 
trast greatly with the fables and legends which Pais 
stituted discussions of animal behavior up t° er 
time. In addition, he made wide-ranging OHAR 
tions of many forms of life and, thus logically PO 
vided the beginnings of a truly comparative P 
chology. During the middle ages, the growth a 
biological thought was less evident, but with © 
Renaissance interest in experimentation was 
vived, and the study of anatomy and physi? 
quickened. 


logy 


Piss the most exciting of the events in the 
er ry of this period, from the viewpoint of biologi- 
ha Psychology, came with the publication in 1735 
= Carolus Linnaeus of his Systema Naturae. In 
nE work, he described over four thousand species 
wag mals and plants. The tradition of taxonomy 
livi begun, and not only was the great diversity of 
ak forms demonstrated, but the apparent func- 
die al similarity in the forms of life laid the corner- 
5 ne for the idea that some organisms had devel- 
men from others. During this period, J. B. Lamarck 
inhe 9) advanced his now famous doctrine of the 
trin ritance of acquired characteristics. This doc- 
vies States that the deliberate efforts of an animal 
“Se modify the parts of the body involved and 
ae the offspring of the animals would inherit these 
ht features. Although Lamarck's doctrine 
ee incorrect, at least at the level of Bross be- 
on i it was important because of its emphasis 
am, e evolution of biological forms. In effect, 
the arek and his contemporary theorists provided 
mie ee for the most momentous event of 
of ern biological science: Charles Darwin's theory 
evolution. 


uns Evolution of Behavior: Survival of Behaviors 
H a the Organism Profits 

Win's nd 14 we discussed the influence of Dar- 
and ea on the development of functionalistic 
ucing Pina ne psychology. By intro- 
for those notion that there was a natural selection 
for then behaviors which had functional relevance 
fore ee of those animals, which were there- 
Unctior test,” he brought the notion of behavioral 
arwi, into prominence. In addition, we examined 
avior S contribution to the study of animal be- 
With th Because he placed man on a continuum 
impetue lower animals, we concluded that he gave 
t us ts to the study of the “animal mind” and 
© the study of animal behavior. Here, in the 


27 
= PROLOGUE 


context of our present discussion of biological 
models of behavior, we will examine a third facet 
of Darwin's influence, that having to do with the 
problem of inheritance of behavior. 

In Darwin's theory, the key concepts which are 
relevant to the present discussion are natural selec- 
tion and heritable variability of behavior. Natural 
selection refers to his notion of the ‘'struggle for 
life” and the influence of a hostile environment on 
the behavior of those animals which occupy it. 


Owing to this struggle, variations, however slight 
and from whatever cause proceeding, if they be in 
any degree profitable to the individuals of a species, 
in their infinitely complex relations to other organic 
beings and to their physical conditions of life, will 
tend to the preservation of such individuals, and 
will generally be inherited by the offspring. The 
offspring, also, will thus have a better chance of 
surviving, for, of the many individuals of any species 
which are periodically born, but a small number 
can survive [Darwin, 1859]. 


Notice that behavior, as such, is not mentioned in 
this selection, but it-is clear from his later writings 
that Darwin regarded instinctive behaviors as being 
a very important part of his theory of evolution. 

The second important concept for biological psy- 
chology is the notion of variability in the behavior 
of the offspring. The explanatory power of the the- 
ory of evolution depends on there being heritable 
variations in each generation. Without such varia- 
tion, the process of evolution would stop. After a 
good deal of speculation, Darwin was not able to 
develop a satisfactory theory of how variations in 
behavior or other characteristics were passed on. 
This problem remained until the work of an Austrian 
monk, Gregor Mendel, was rediscovered. Although 
working with morphological characteristics of plants, 
Mendel developed a theory of inheritance which 
formed the basis for all of modern genetics. 


_ CHAPTER 16 


BEHAVIOR GENETICS 


Darwin presented his theory of evolution at a time 
of intellectual ferment. The work was greatly con- 
troversial, and a storm of reaction arose. A half 
cousin of Darwin's, Francis Galton, responded to the 
controversy by initiating a careful study of the in- 
heritance of mental traits, particularly the trait of 
genius. Obviously this was a highly interesting 
subject, even to those most opposed to the theory 
of evolution. Everyone is strongly concerned about 
the effect of his own intelligence on the intellectual 
capacity of his children. 

Example 16-1 The inheritance of intelligence (Gal- 

ton, 1869) 


Galton gathered biographical data on 100 emi- 
nent men. “Eminent” men were defined as those 
whose achievements ranked them as one of only 
250 persons in each million men. Thus, 1 man 
in 4,000 could achieve such a rank. In fact, most 
of Galton's cases fell into his category of “‘illus- 
trious,"’ which comprised those individuals whose 
talents ranked them as one in a million. In his 
description of such persons, Galton labeled them 
as being leaders of opinion, originators of ideas, and 
acknowledged determiners of the affairs of the 
world. His sample included men who were judges, 
statesmen, ministers of state, military leaders, sci- 
entists, poets, writers, musicians, painters, religious 
leaders, and their families. Famous athletes were 
also included. Using the most illustrious person in 
a family as a reference point, the other members of 
the family were tabulated according to the closeness 
of kinship with him. Table 16-1, which is a com- 
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pilation in terms of percentage of cases, ge: 
Galton’s results, It is clear from the table there '° 
a decrease in the tendency to attain high status a 
the distance from the most illustrious member ° 
the family increases. i 
Galton's data were interesting and informative 
je though they did indicate that individuals in fam 
s 
nothi 
ship 
turally and environ 
or genetically, 
thus confounded (i.e 


Cho = j ‚+ or +2 COV; 
where os, = total observed variance bet 


individuals for trait in question 


een 


, “tion 

°c" =that part of observed variatio 
i due to only genetic differences 

ax? = that part of observed variat! 


due to only environmental cause” 
= that part of observed variat! n 

due to interaction effects bene 

genetic and environmental caus 


COVE), 


The last term 


PT) al 
à Perhaps requires some addition 
explanation. 


: a 
An environmental agent may have 


Table 16- 
1 Percentages of occurrence of eminence in relatives of eminent men (Galton, 1869) 


States- Com- Scien- 
Fie . Judges men manders Writers tists Poets Artists Divines All clas: 
i — Si 
Brother 26 33 47 48 26 20 32 28 31 = 
Son 35 39 50 42 47 40 50 36- 41 
er 36 49 31 51 60 45 89 40 48 
ne father 15 28 16 24 14 5 7 20 17 
Nephew 18 18 8 24 16 5 14 40 18 
Grandson 19 18 35 24 23 50 18 4 22 
Gi 19 10 12 9 14 5 18 16 14 
: at-grandfather 2 8 8 3 0 (0) 0 
Brae einh 11 21 20 18 16 = 2 A 13 
“nephew 17 5 8 6 16 > 
Great. 10 o (0) 10 
a grandson 6 o o 3 7 ie) o (6) 3 
44 15 23 5 18 16 31 


e 
a oe size and direction relates to the geno- 
Which it e genetic makeup, of the individual on 
(e.g, br Thus so-called “rich” environments 
Sociated rsery school, interesting toys) may be as- 
bright pee with children who are genetically 
environ n other words, the effects of genes and 
Pendent bn on intelligence are not always inde- 
allows d but they may covary. The covariance term 
: for this possibility. 
e eae been a great expansion of interest in 
Onsider t genetics in recent years. We will first 
Tomoso he effects on human behavior of specific 
Oblems mal anomalies. We will then deal with 
es of the inheritance of intelligence, apti- 
tion o allg, and mental illness. A considera- 
Ccurrin ese problems must be based on naturally 
OF Scie & Populations, since it is out of the question 
" Scientists to control breeding patterns in human 


c 


Pri 


ein 

Which However, in the second area of research 

genetics. will consider—that of animal behavioral 
S—it is quite usual to develop specially bred 


Straj 
et animals in order to study the mechanisms 
level of itance of behavior characteristics such as 
activity, emotionality, social behavior, and 
ng ability. 


Rası 
c 
MECHANISMS OF HEREDITY 


hysi 

h on Basis of Heredity 
known „, to discuss some of the i 
will ree the inheritance of human traits, 
ları re need to define some terms which are regu- 
Sed in discussions of genetic mechanisms. 


arni 


facts which are 
we 


281 
BEHAVIOR GENETICS 


| more remote 14 37 


Im 


Clearly, if offspring are like their parents, then ‘‘in- 
formation” of a highly specific kind which deter- 
mines such characteristics as growth, form, and, as 
we shall see, behavior must somehow be passed to 
the offspring through the sexual cells, the sperm 
and the egg. Such information is carried in the 
chromosomes, which are contained in every cell of 
the body. In the human being, there are forty-six 
chromosomes, which are divided into twenty-two 
pairs of autosomes and one pair of sex chromo- 
somes, as shown in Figure 16-1. Other species 
have different numbers and patterns of chromo- 
somes. In each case, however, one of each pair 
of chromosomes comes from the father and one 
from the mother. 

In the cell division of ordinary body cells, such as 
ns during the process of growth, each chro- 
tes itself so that each of the two 
It has the same number of cells as 

This process of division, known as 
a proliferation of cells which have 
the same chromosomal characteristics as the orig- 
inal cell. It is the process by which the embryonic 
creature becomes the fully formed adult and by 
which the adult repairs any damage to its cellular 
structures. Figure 16-2 is a schematic representa- 
tion of the process of mitosis. 

In the case of the sex cells, however, there is a 
different pattern of cell division, called meiosis. 
The germ cells, that is, the sperm and ova, do not 
contain a full set of chromosomes but have only half 
of the complement of chromosomes found in so- 


happe 
mosome duplica 
cells which resu 
the parent cell. 
mitosis, results in 


FIG. 16-1 The human chromosomes. A cell, IN ‚nd 
act of dividing, was Pressed between glass plates Poy 
Photographed, The figure on page 283 was M3“ ch 
cutting a copy of the photo on page 282 and nich 
ing the pairs. Notice the X and Y chromosomes: omalı 
are the sex pair. The other pairs are the autos nicl 


or nonsex, pairs. (Dr. C. C. Li, personal comm" 
tion) 
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Ce fi he 


BX KE BR AA BA aK BKB 
a AA @A BE KA ah 


un aA AA AA E 


Y- 
F 29-20 G 21-22 
Je XY 
ih i ini f the offspring. In the case of females, 
8 Cells. Put simply, meiosis consists of a re- mining sex of t een a 


there are two similar 
mosomes. Males, on the other hand, have one X 


chromosome and a Y chromosome. Wo in mei- 
re called gametes. The process of meiosis osis the pairs of ST oy ihe S AA 
esented in Figure 16-3. Since the number a particular offspring IS en en az 
Netive gametes can be computed as 2", there which the child in yoo ag hte 2 oe 
Sam ®oretically be 8,388,608 different human sults from the fact tha he > : o 
that, es from each parent: From this, it is clear donating only X ag eal e wg P 
Rim e Probability of any particular combination of ever, produces both chromosomes an c ro- 
I mosomes. Thus if a sperm cell, that is, a male’s 


cells ae Of the chromosomes and produces germ 
tenta on have different combinations of the pa- 
Cells a Omosomes, These different types of germ 
repr 


of disti 


N ch i indivi i 
ig 8,388 poe es in an individual human being gamete, which has an X chromosome unites with a 
‚608:, : i ill be a girl, since 
We : . ; raph, particular ovum, the offspring wi gir", 
one p mentioned in the preceding paragrap its sex chromosome pair will be XX. But if the 


air of chromosomes is concerned with deter- 
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C = centriole 
CY = cytoplasm 
N= nucleus 


K = kinetochore 
CH = chromosome 
5 = spindle 


sperm cell has a Y chromosome, the child will be 
male, with an XY sex chromosome. Very rarely, 
there appear abnormalities in the chromosomal pair- 
ing. We will discuss this matter more fully below, 
but here we should point out that certain abnormali- 
ties, or anomalies, of chromosomal pairings pro- 
duce sexual aberrations. Thus the pairing of a 
sperm and an ovum may result in more than two 
sex chromosomes, for example, XYY or XXY. There 
is evidence that such individuals may be defective 
in a number of ways. 

Every reader will be familiar with the term “gene.” 
Unfortunately, there is a good deal of confusion 
about just what a gene is. In our discussion, we 
will define the gene as the chemical code that 
exists at a particular place on a chromosome 
which determines a specific trait in a species. In 
a number of genera, such as the fruit fly, Dro- 
sophila, it is possible to map on each chromosome 
the location at which certain traits are encoded. In 
addition, recent work by biochemists has shed light 
on the mechanisms by which the genes act. 

The chromosomes are made up of very large 
macromolecules called deoxyribonucleic acids, or 
DNA. DNA consists of two extremely long strands 
of material which are curled together in a helical 
form. The chemical bonds, which are base com- 
pounds, are thymine, guanine, adenine, and cy- 
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i the 
FIG. 16-2 Schematic representation of 
process of mitosis. (Stern, 1949) 


z i es 
tosine. It is thought that the sequence of Bas 


along the DNA helix may differ both as to order a 
relative amounts of each of the particular a 
compounds, 7 
In the case of ordinary cell division, or mito e 
the chromosomes duplicate themselves, prior to © s 
division, in the following manner: The DNA stran a 
begin to separate. As the separation occurs, 4 the 
plicate strand of DNA is built up along each of act 
Original strands. These new strands are it 
Copies of the originals, and in this way the Le 
tion contained in the base sequences is reta i 
during mitosis. The new cells thus have the 5? he 
genetic information in them which was carried IN 
chromosomes of their parent. s of 
The genes are thought to work in the proces dy: 
the buildup of the protein structures of the B a 
Thus, protein synthesis is controlled by bases ci 5 
necting the strands. Since the production 0° "pe 
tein takes place outside the nucleus in which ri 
DNA is contained, a messenger substance !® the 
quired to carry the information from the DNA al 
sites of protein buildup. This messenger very 
stance is called ribonucleic acid, or RNA. It !9 itt 
similar to DNA in chemical structure. RNA IS R A 
up using the DNA as a template, and then the con 
migrates to the sites at which protein | “ihe 
structed. Thus, the information contained i" 


sis, 


Alar 
A 
Roi, her 
05 On the pa alternative arrangements of the chromosome 
irst meiotic spindle. B-D, an taps The sec“ 
of reduced chro- 


meioti 
da 
divisions and the different types 


M 
Oso 
me 
Ci 4 Pi 
Onstitutions of the gametes. 


f the protein 


Na 

A ulti 

Which Mately determines the form © 
of the body. 


is bui à 
ilt up in a particular locus 


ende 
of Characteristics 
of A to this section, we 
of en Mende! and attributed the founda- 
rn toa ern genetics to his discoveries. Now 
e ten of some of Mendel’s work 
Ende] w re of Mendelian theory. 
Orked with hybrid peas in the 
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6-3 Schematic representation of the proc- 


FIG. 1 
(Stern, 1949) 


ess of meiosis. 


n monastery. He observed that the peas 
that is, they had different morpho- 
hich appeared with different fre- 
ticed the difference in fre- 
he different forms of the 


an Austria 
differed in form; 
logical features W 
quencies. Having no 


quency of occurrence of t 
peas, Mendel discovered that by a careful program 


of cross pollination between the parents of the peas 
he was able to predict the percentages of the differ- 
ent forms of peas which would occur in the off- 


spring. 


Heterozygous 
brown-eyed mother 


Genes in chromosomes: 


i Possible combinations J 
—O 


Heterozygous 
brown-eyed father 


Ova Sperms 
(two kinds) 3 (two kinds) 
a 
Homozygous Homozygous 


brown 


Heterozygous brown 


ve 
1 2 3 ER a: 
Children possible: 
—— 


Brown 


We may illustrate the rules that Mendel dis- 
covered by an example based on a trait in human 
beings which is of some interest: eye color. 


Example 16-2 Eye color in human beings: Gene 
dominance and recessivity 


A key concept in Mendelian theory is gene dom- 
inance. A gene is dominant if, whenever it is pres- 
ent in the chromosomes of an individual, the char- 
acteristic which it determines appears. It is usual 
practice to indicate dominant genes by capital let- 
ters. Thus, if we symbolize a simple trait by letters 
which represent the contributicn of each parent to 
the chromosomal compliment of the offspring, we 
have four possible combinations of contribution, 
when the parents have either of two possible alter- 
native forms: AA, Aa, aA, aa. Consider the case of 
eye color illustrated in Figure 16-4. Every indi- 
vidual is seen to have a pair of genes determining 
eye color. Thus, the gene pair may consist of genes 
both of which act to produce brown eyes. When 
both genes produce the same character, we refer to 
the individual as homozygous. If, on the other 
hand, the individual has a mixed pair of genes, he is 
classified as heterozygous. In our example, an 
individual who is heterozygous will always have 
brown eyes, because the gene for brow 
dominant in the human being. 

Several deductions follow from these simple as- 
sumptions: If both parents are homozygous for blue 
eyes, all their children will have blue eyes. If both 
Parents are homozygous for brown eyes, all the off- 
spring will have brown eyes. The interesting case, 


n eyes is 
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ie 
FIG. 16-4 Gene combin 


Blue tions for eye color. 

however, comes when both parents are heterozygou® 
for eye color. Figure 16-4 illustrates this gase o 
can be seen, there are four possibilities for kinds 5 
gene combination: BB, Bb, bB, bb. Three graue 
combinations of genes will result in individual 
whose eyes are brown, but one-fourth of the ve 
Spring can be expected to have blue eyes, TH 
though their parents both had brown eyes. Ti 
principle sets aside the folklore that blue-eyed © 


in. 
dren of brown-eyed parents are difficult to exP!@ 


The schema which we have presented represen 
traits determined by genes at single loci. Yet, ge 
Many traits, both morphological and behavioral, | f 
notice that there appears to be a continuous ho 
tion in respect to the amount and quality a is 
characteristic. In the case of such traits, 4 by 
necessary to postulate that they are determine at 
the action of many gene pairs. Such a situation, i 
referred to as polygenic determination of oat 
In such a case, the number of different forms er 
a trait may have in a given individual becomes V, 


great, as can be seen by the example given 
Figure 16-5, 


CHROMOSOMAL EVENTS AND BEHAVIOR 


Peres) 
Although our presentation of the mechanism? 0 
inheritance is highly simplified, it is sufficien ich 
enable us to consider several human traits "jies: 
are known to be due to chromosomal anom? jue 
We will consider two kinds of anomalies, those 
to errors in autosomal, or nonsex, chromoso™ 


Intermediate 
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an 
ach 
en 
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er 


and th 
o . 
Somes se due to aberrations in the sex chromo- 


“utosomal Trisomies 

Mality sas common feature of autosomal abnor- 
ne cee retardation. The first of these 
to be due t of mental retardation which was found 
ism, or ae chromosomal abnormality was mongol- 
Called, rg syndrome, as it has come to be 
Viduals ha as been discovered that mongoloid indi- 
Mosomes ve forty-seven, instead of forty-six chro- 
er of a The extra chromosome is a third mem- 
21, which particular chromosome number, number 
Only be : results in a triplicate where there should 

Most an This condition is called trisomy. 
ich oceurs = mongolism are due to an accident 
€ gametes uring the process of meiosis in which 
nown ir produced. For reasons which are 
me pola. oth chromosomes of a pair go to the 
Chromosor, resulting in a gamete which has an extra 
Ondition en The other gamete is a monosome, a 
Cases of ich is thought to be lethal in man, since 
Ported wee development have yet been 
In oMosome hen a trisomic condition develops on 
at the fre 21, mongolism results. It is estimated 
high ae of occurrence of this defect may 

Saat i600 al 
as re S of errors in chromosome segregation, 
"om the oa in mongolism, are not well known. 
anew that ays of the ancient Greeks, it has been 
Se of th the risk of mongolism increases aS the 
e mother increases. This may be due to 
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SES 
X 
Dez 


Character 


1 


3 
4 FIG. 16-5 Polygenetic determina- 
tion of traits. 

some environmental condition whose effect on the 
er increases the likelihood of aberrations in 
gametogenesis. There has been some evidence that 
the incidence of mongolism varies a good deal from 
year to year in a particular locality and that there 
is a good deal of clustering of cases in such locali- 
ties. This has been interpreted as being due to an 
infectious agent. Such an interpretation is sup- 
ported by the observation that mengolism is more 
prevalent in urban areas than in rural areas. 


moth 


Sex Chromosome Anomalies 
We have already referred to sexual anomalies 


which result from errors in the sex chromosomes. 
Not only do many of these abnormalities affect 
sexual development, but frequently they are accom- 


panied by mental defect. 

One condition, known as Kl 
results in a phenotypic male, 
who has the appearance of a male but in whom 
there is incomplete sexual development. The testes 
are usually underdeveloped, and there may be de- 
velopment of the breasts, accompanied frequently 
by mental defect. In this case, there is an extra 
chromosome, which is an X sex chromosome. Thus, 
the individual has a sex chromosome complement of 
XXY. There have also been reported cases of XYY 


inefelter's syndrome, 
that is, an individual 


sex chromosome complements in males. Such a 
condition has been suggested to be associated with 
ies (Fors- 


high aggressiveness and criminal tendenci 


mann & Hambert, 1967) 


The study of biochemical and embryological 


mechanisms which lead to chromosomal errors is 
proceeding at a very rapid rate. We have only 
touched on the field and refer the interested reader 
to an excellent review by McClearn and Meredith 
(1966) for more detailed discussion of the area. 


Metabolic Errors and Mental Defects 

There are a number of genetically determined 
“errors of metabolism” which result in behavioral 
effects. Here we will consider only one of these: 
defective amino acid metabolism. The syndrome 
called phenylketonuria (PKU) has been studied 
quite thoroughly from the genetic point of view. 
The defect is dependent mainly on a single recessive 
gene. 

In PKU, the critical biochemical defect is an in- 
ability to metabolize Phenylalanine, an amino acid. 
As a result of the defect, the products of metabolism 
accumulate in the body, and one or more of these 
is thought to be the agent responsible for the mental 
defect. Children who have this condition become 
mental retardates if they are not diagnosed and 
treated in early infancy. Treatment consists of 
feeding the infant commercially prepared diets which 


are extremely low in the amount o 


f phenylalanine 
which they contain, 


When such a diet is fed, the bio- 
chemical situation often becomes partly normal, and 
severe mental retardation is less likely to occur. 
However, at this writing, the commercially prepared 
diets have not been available for a sufficiently long 
time to permit the evaluation of their remedial ef. 
fect on intellectual performance by affected children. 

In untreated cases of PKU, a rapid decline in in- 
telligence is detectable at four to six months of age. 
If treatment is delayed beyond six months of age, 
the outcome is increasingly worse. However, there 
is some favorable effect gained by treatment of 
older patients, since therapy appears to lessen their 
irritability and motor defects and make them more 
manageable. 

A number of other metabolic diseases have been 
approached in the same manner as PKU, with some 
hope that successful treatments may also be devel- 
oped. 

We can turn at this point from the study of chro- 
mosomal defects in behavior to methods which in- 
volve the study of the human being in natural 
population. 
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HUMAN BIOMETRICAL GENETICS 


Population Studies 

Up to now, our discussion has emphasized wa 
Mendelian concept of the gene. We have discusse 
the role of the gene in the determination of human 
traits in cases where the traits were largely A 
mined by single gene pairs. But much interest m 
behavior genetics lies in the study of the occurrent 
of traits in larger populations of individuals. qhe 
methods have been developed which allow quantia 
tive prediction of the occurrence of traits in POP E 
tions. Such questions are asked as (1) What ia 
the proportions of different genotypes in a ae 
tion? (2) How are these proportions related frO 
generation to generation? 

A simple example of the theoretical systems nn 
have been used in the development of populat! 
genetics is given in Example 16-3, 

Example 16-3 Panmixis and the Hardy-We! 
law: random mating 


We can illustrate the random-mating situation 2 
the following analogy: If it were possible to do P 
could throw all the sperm and ova of a species iow 
a lake and thoroughly mix them together and a lat 
them to combine to form zygotes. At any partich a 
chromosomal position, therefore, there might p t 
gene from a parent either of type A or of type e 
but not both. If we make the assumptions that 
Proportion of A is p, the proportion of A’ is 4 rm, 
the proportions are the same in both ova and sr the 
and that p +q = 1, then the probabilities © as 
various combinations which are possible are 
given in Table 16-2, uiv: 

Since the two heterozygotes are genetically o pe 
alent, the proportions of the three genotypes Mê he 
expressed as p*(AA) + 2pq(AA’) + q2(A’A)- 
mathematically sophisticated will already have q 
ized, this is the binomial expansion of (P er we 
Now, the proportions may vary a great deal, an ion 
can show how such variation affects the Prope hen 
of types of individuals by giving two cases: tions 
P=q=0.5, as in the case of certain genera ions 
of two pure-breeding lines, the resultant propor’ as 
are 0.25(AA) + 0.50(AA') + 0.25(AA A’). This Meg 
that the result of a random mix of pure pi it 
lines is a population of offspring in which one-for : 
are homozygous for one trait, one-fourth are hom 


hich 


nberg 


an 


real- 


en Fre- Ovum Fre- Zygote Fre- 
JES quency type quency type quency 
A p A p AA pE 
AY P A’ q AA’ Pq 
AY q A p A'A Pq 

bd A’ q AA’ a 


NE a BE ee > 


> for the other trait, and one-half of the popula- 
ever consists of heterozygous individuals. If, how- 
then P=0.9, and g=0.l, a very unequal mix, 
01(A: the proportions are .81(AA) + .18(AA’) + 
o A’). Thus, the frequency of occurrence of 
„mozygotic individuals for the gene which has the 
min Paion is greatly reduced in each gen 
ee important to an understanding of population 
a the fact that the attainment of these 
e encies of individuals bears no relationship to 
et nature of the individuals who were the 
mixed of the genes, provided that the genes were 

e thoroughly before combining into 2 
ane ae might have come from two pure 
might 18 of only AA and AA individuals, or they 
in pa have come from a single population already 
hat lin equilibrium, All that is necessary IS 
Siac be present genes of the two types In the 
Sortm ion indicated. The amount of previous as- 
Bletely is of no consequence, so long as com- 
worki», random mating occurs. Two scientists, 
is c NE independently, discovered this law, which 

alled after them the Hardy-Weinberg law- 


ygotes. 
stocks, 


N working with human populations, it is often 


ie difficult to analyze genetic mechanisms, since 
and an beings usually choose their mates selectively 
Betun randomly. Whenever such a mating bias 
hola S, the postulate of random mating does En 

oe appropriate corrections must be mar > 
e u there is one very interesting case In W bh 
taste p tulate of random mating probably does hold: 
lindness. This is discussed in Example 16-4. 


ane 16-4 Taste blindness: Panmixis in human 
88 (Snyder, 1932) 
jency in 


Th ; u 
bo, @ exists a rather unusual taste defici 
People 


O percent of the human population. 
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with this defect are unable to taste a chemical sub- 
stance called phenylthiocarbamide (PTC). In nor- 
mal persons, low concentrations of PTC are tasted 
as very bitter. About 70 percent of the population 
have this reaction to the substance. In individuals 
who have the taste blindness, PTC tastes insipid or 
does not produce a reaction at all. Thus, although 
there are some difterences in type of reaction, the 
population can be divided into two categories: tasters 
and nontasters. 

Now, ordinarily, people do not choose their mates 
on the basis of ability to taste special substances. 
We say “ordinarily” since it is possible that special 
interests might dictate special cases, such as in the 
case of a wine connoisseur who might insist on ap- 
preciation of such aesthetic taste sensitivity in his 
mate. Yet, in the ordinary population, the sense of | 
taste does not enter into mating, and therefore the 
genetic determiners for PTC tasting may be safely 
considered to be randomly distributed through the 
population. We may conclude that in a randomly 
drawn sample from an intermarrying population the 
proportion of tasters to nontasters would approxi- 
mately reach the 70/30 figure. 

One study of population genetics based on PTC 
taste blindness made use of the Hardy-Weinberg 
rule (Snyder, 1932). He assumed that the ability 
PTC is a simple dominant trait determined ° 


to taste 1 
by a single gene pair and that taste blindness is 
recessive. Several deductions follow from this as- 


| PTC taste blindness is recessive, all 
ters should be taste-blind for PTC. 
heterozygous, then the Mendel- 
ian ratio of 3 to 1 should appear in the children. 
Finally, whenever one parent is homozygous for the 
ability to taste, all the children should be tasters. 
Given an estimate of the frequency g of the non- 
tasting ¢, and given the fact that tasters may be 
homozygotes or heterozygotes, certain expectations 
can be calculated regarding frequency of nontaster 
and taster offspring in different types of marriage. 
As the data in Table 16-3 show, observed propor- 
tions agree very well with those predicted, thus 
giving confirmation to the genetic model. j 
From the Hardy-Weinberg law, variis APA 
tions have been made to many forms of ae 
including schizophrenia, enuresis, and various forms 


of mental defects. 


sumption: If al 
offspring of nontas 
If both parents are 


Table 16-3 Inheritance of taste deficiency to phenyl- 
thiocarbamide (Snyder, 1932) 


Children with taste 
deficiency 


Predicted, % 


Matings of parents Observed, % 


Taster X taster 


(N = 425)* 12.4 12.3 
Taster X nontaster 

(N = 289) 35.4 36.6 
Nontaster X nontaster 

(N = 86) 100.00 97.9 


ss 


*N=number of families tested. 


Family Studies 

Since the geneticist has no control over the breed- 
ing plans of human society, he must make his in- 
ferences on the basis of data which, from a scien- 
tific standpoint, are not always as orderly as he 
would like them to be. 

As indicated earlier, the basic method involved in 
assaying genetic and environmental influences in 
the determination of a trait is by comparing its 
occurrence among individuals known to be geneti- 
cally more alike with its occurrence among indi- 
viduals known to be genetically less alike. The 
most obvious way of doing this is by comparing 
individuals within a family unit and finding out 
whether these are more alike than are individuals 
chosen without respect to immediate ancestry (i.e., 
from different families). Thus, if a trait is heritable, 
siblings would be more alike in respect to it than 
would unrelated persons; similarly with parents and 
offspring, cousins, uncles and nephews, and so on. 
Depending on whether the trait is discrete or con- 
tinuous, we will use frequency counts or some form 
of variance or covariance analysis. 


INHERITANCE OF HUMAN INTELLIGEN: 
eral technique of studying famil 
been widely used to study the heritability of a great 
variety of traits, for example, intelligence, school 
achievement, personal ''tempo," Persistence, neu- 
roticism, handwriting, and attitudes (cf. Fuller & 
Thompson, 1960). In the great Majority of cases 
there is no doubt at all that related individuals are 
more alike than unrelated, but very few of these 
Studies allow us to infer that the likeness is due to 
genotypic rather than environmental causation. 
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y resemblances has 
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Much the same is true of the twin method, e5 
sentially an extension of the family-resemblance ap: 
proach. Comparisons are made here between simy 
ilarity of the members of identical, or monozygotic, 
twin pairs and similarity of the members of frater 
nal, or dizygotic, pairs. The former, originating 
from the same zygote, or fertilized egg, have iden 
tical genotypes. The latter, coming from two differ 
ent zygotes, are no more alike genetically ei 
siblings, though they are likely to be more similar 
due to their age identity and to their sharing simila 
prenatal and postnatal environments. Even E 
however, it can be argued that identical twins da 
up in environments even more similar than do f" 
ternal twins and hence are more likely to be al 
anyway, quite apart from the fact of genetic identity 
Although intuitively we may not regard such a not! n 
as very compelling, it is nevertheless one that ine 
not be dismissed (or accepted) without scien 
proof. 


A classic experiment can serve as an example- 


> 2 : l 
Example 16-5 A comparison of identical and 


s n 
ternal twins (Newman, Freeman, & Holzinè 
1937) 


r 

Newman, Freeman, and Holzinger managed hi 
a number of years to locate nineteen pairs of al 
tical twins that had been separated early in ie the 
reared in different home environments. task- 
reader will probably realize, this was no easy arity 
Comparisons were then made between the ai frar 
within identical pairs reared together and w as 
ternal twins reared together. Similarity Wê veen 
sessed by means of correlations computed b® ts 4 
members of one pair from two standard IQ tes are 
well as from an achievement test. Results 
shown in Table 16-4, identitY 

It is clear from the table that the genetic pan f 
of members of monozygotic pairs produced Bh 
similarity in IQ even when they were reared in pp 
different home environments. This did not 2h. 
in the case of the achievement test, which IS = we 
Standable enough, since this test is not inte” 
tap innate potentiality directly. First: 

Two additional points should be noted. n the 
there was a fairly strong relationship bet? 
discrepancy of home environments in which pe 
rated twins were reared and the discrepaney snt, 
tween them in IQ. If the homes were very diffe 


e 
uite 


Tab 2 
ta 16-4 Twin resemblances in intelligence with 
ronmental influences controlled 


Correlations with pairs 


Monozygotic > Dizygotic 
Test Reared Reared ` reared 
Bin together apart together 
ane y .91 .67 .64 
Stanfı . .92 JA .62 
Ord achievement .95 51 88 


i i En the test scores. However, discrepancy 
as eae more than chance level in homes rated 
indicat erately unequal and relatively similar. This 
en that the similarity generated by heredity 
simila, resists environmental pressures to dis- 
ee a though only up to a point. 
Parison bee it is worth mentioning that a com- 
Sarily etween identical and fraternal twins neces- 
or the darestimates the importance of heredity, 
ings) simple reason that fraternal twins (or sib- 
airer are themselves quite similar genetically. . A 
and u EN might be between identical twins 
Brounds foster children of as different genetic back- 
ily, = as possible but adopted by the same fam- 
heritabili course, as we have already pointed out, 
tudied ity estimates are relative to the population 
- There is nothing absolute about them. 


ne Study of Newman and his colleagues gives us 
Portant oh to suppose that heredity is very m 
Shift in In determining IQ level, though a drastic 
tions f environment can produce fairly sharp devia- 
n rom expected level. 

the et of other studies have 
imlin lectual resemblance of twins. Erlenmeyer- 
Of fift 8 and Jarvik (1963) have collected the results 
3 ‘Aid of these. In general, the findings SUP- 
Corsi that there is a reliable difference 
ins oe between the intelligence of identical 
apart fraternal twins whether reared together 
resemblar Thus, fourteen studies of intellectual 
relatio ance of identical twins yield an average cor- 
: n of .87, while the same correlation for fra- 


been done on 


ernal twi 

Sion r was, on the average, .53. The conclu- 

Intelli clear: identical twins are more alike in 
| dif- 


e than fraternal twins. A substantia 
reared ; is maintained even when identical twins are 
In different environments. 
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INHERITANCE OF PERSONALITY Less of the kind 
of evidence obtained above for intellectual factors 
is available for factors of personality and tempera- 
ment or for mental disorders. One study excep- 
tional to this has been done by Cattell, Stice, and 


Kristy (1957). 


Example 16-6 Analysis of heredity versus environ- 
ment in personality (Cattell, Stice, & Kristy, 


1957) 


In this study, Cattell and his coworkers used a 
method Cattell had previously developed called mul- 
tiple abstract variance analysis (MAVA). It is 
essentially an application of variance-components 
analysis adapted to natural human populations. As 
such, it relies on the collection of genetically related 
subjects—including twins, sibs, and half sibs— 
some raised in different homes and others together. 
The observed variation among such groups can then 
be expressed in terms of abstract or hypothetical 
components. For example, the variation between 
identical twins reared apart must be totally environ- 
mental and be made up of two parts, one arising 
from the differences between the families and the 
environments they supply, the other arising from 
differences that arise within each family in the 
manner in which it treats a particular child com- 
pared to others in the same family unit. Algebrai- 


cally we may express this as follows: 


= oy? + om” 

= observed variance between iden- 
tical twins reared apart 

— environmental variance compo- 
nent within families 

= environmental variance compo- 
nent between families 


OITA 


where fira 


Cue 


icult to see how for any particular set 
s, for example, sibs reared together, 
sibs reared apart, or unrelated children reared to- 
gether, a similar equation can be constructed ex- 
ir the observed variance in terms of a number 
genetic and environmental 
ents plus the covariations between 
for the unknown is obtained by the 
s equations. 
Cattell and his associates 
n of hereditary and 


It is not diff 
of observation 


variance compon 
these. Solution 
method of simultaneou 

Using this analysis, ttell 
examined the relative contributio 


| 


environmental factors to scores on the Objective- 
Analytic Personality Test Battery, a test measuning 
general intelligence as well as a number of “basic 

personality factors. Some of the results of the 
study are shown in Table 16-5. The obtained fig- 
ures shown in the table should not be considered 
absolute. There is every reason to believe that they 
will vary according to the population studied. If 
they have generality, this is yet to be established. 
Keeping this qualification in mind, we may draw 
attention to a few points of interest. ceo 

With only one exception, variation within family 
units is due more to environmental than genetic 
factors. This is true even of general intelligence. 
Apparently, siblings are intellectually different more 
because of the different upbringing each has. On 
the other hand, variation in intelligence between 
children in different families is far more dependent 
on genetic than on environmental causes. Appar- 
ently, families in our society treat the average child 
in very much the same way. But each also tends 
to encourage diversity among its members. Cattell 
et al. therefore suggest that if we are interested in 
environmental influences on intelligence, we should 
focus on patterns of rearing the different children 
within a family, rather than on general differences 
in rearing patterns between different families. 

The same is not true, however, of a trait like 
gregariousness. Differences in this characteristic 
are due more to genotype both between and within 
families. Neuroticism, on the other hand, if the 
data are valid, apparently arises from a kind of gen- 
eral “climate” that is typical of particular family 
units and not others. This result, incidentally, is 
not in agreement with another investigation, one 
done by Eysenck and Prell (1951) in England. 

These workers, using standard monozygotic-dizy- 
gotic comparisons in twins, found evidence for 
strong hereditary determination of neuroticism. 


In general, the MAVA method appears to have 
some merits and does start to separate environ- 
mental from genetic influences. This represents a 
major step forward in the study of behavior in- 
heritance. 

The next example illustrates a similar approach 
to the genetic study of personality. It involves an 
improved version of the classic twin method and 
standard tests of personality. 
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of 
Table 16-5 Genetic and environmental components 
variance for some basic personality traits 


Within Between 

family families _ 

og 5 on oa E 
General intelligence 122.5 179.1 83.3 > 


Inhibition (cautious- 3.2 
ness, timidity) 1.8 2.6 0 : 
Comention (gregari- 
ousness, acceptance 
of social and ethical 


4.6 
values) 24.0 16.7 21.1 
Exuberance (fluency, 0.4 
fast judgment) ai: 52 2.4 
Corticalertia (speed in 2.3 
basic reactions) 1.2 5.8 = 5.8 
Neuroticism 1.6 2.2 a 


Example 16-7 Heritability of personality az 
man, 1963) on 
Gottesman gathered further evidence that pers in- 

ality and perhaps psychopathology in man Ru e 

deed have a genetic component. By means CMP) 

Minnesota Multiple Personality Inventory m aire 

and the High School Personality Questionna! s 

(HSPQ), he assessed the degree of relationshiP | 

the personality traits of both identical and frate all 

twins. He then computed the amount of each 
which could be attributed to inheritance. 


f ins fro 
The Subjects were volunteer pairs of py iden 
Public high schools. Thirty-four pairs each © re 


tical (MZ) and fraternal (DZ) same-sex twins Wi, 
used in the study. Each was administere osity 
MMPI and the HSPQ. In addition, their ZYE ugh 
was diagnosed by means of blood samples. ete” 
the use of the blood tests, a highly accurate | of 
mination of whether the twins were idan for 
fraternal could be made, a necessary conditio 
accurate work. 


is 
The heritability index which Gottesman used on 
Similar to one we will discuss later in the SER ak 
animal-behavior genetics. The formula for het! 
ity is 
ff = Voz — Vaz 
Voz 
where Vyz = within Mz pairs estimate ° 
ance of a trait 
Voz = within DZ pairs estimate of Vê 
of a trait 


g varl 


rian? 


= 


oe of the formula shows, the index 
between the | 1 to +1, depending on the difference 
intragrou e two sets of twins in the amount of 
Somewhat variability of a trait. Gottesman used a 
asie: fon more statistically refined version of this 
In his mula, 

the HSPO anes, he found that two of the scales on 
mined Baar to have significant gene deter- 
and grou as sober versus happy-go-lucky 
the oo ependent versus self-sufficient. Five of 
ave damea of personality traits appeared to 
psychopathie de „gene determination: depression, 
Nia, and ie deviation, psychaesthenia, schizophre- 
aware Tea introversion. The reader should be 
Wins — the results indicate only that identical 
Nothing en alike on these scales. They Say 
Scores me any possible directional differences in 
lase ich might be attributed to twin type- 

ical ee a Gottesman had expert clin- 
results es judge the similarity of the MMPI 
judgment r the two types of twins. These clinical 
tests, o supported the results of the personality 
Similari he judges found that the greater the gene 
ity, the greater the similarity of MMPI profiles. 


Tug 
View o 
tion o 


Disorpers IN 
ders, the ques- 
ssing social 


Inte 
DEREN or MENTAL 
e prevalence of mental disor 


Wor! ann: scientific problem. 
8enetics ore normal behavior traits, 
ake it fer mental disorders have 

r granted that environmen 


relativ 
el Í 
Heal parat, Lak UR now 


look at some 


Exa 
m à 
Ple 16-8 Inheritance of mental illness (Kall- 


man, 1953) 


n the field in 
The 


ally used to 


On 
the ee the leading investigators i 
method “i States has been Franz K 
Study th e and many others have typic 
So-calleg inheritance of mental illness hae been the 
base proband, or propositus, method. This iS 
bove fealty on the same principles outlined 
> Or the family unit studies. number of in- 
galt Ses (probands, or propositi) manifesting the 
from ee schizophrenia) are selected randomly 
then Population. » The relatives of these cases are 
Sia tae. and examined. Incidence of the trait 
relatives of probands is established, and 
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this is compared with its incidence in the general 
population. Comparisons can also be made be- 
tween incidence among relatives of varying degree 
of kinship to the proband, for example, second 


cousins, first cousins, half sibs, full sibs, identical 


cotwin. 

i Applied to mental illness, the propositus method 
involves certain difficulties, not the least of which 
are diagnosis of the illness and the fact that it may 
have a certain typical age of onset (for example 
adolescence). Keeping these reservations in mine 
we may turn to the actual data obtained by Kallman, 
first on schizophrenia, secondly on manie.deprenn 
sion, these being the two major forms of psychiatric 
illness. 

The data in Table 16-6 clearly indicate that if a 
person has a psychotic relative, the chances that he 
himself or his parents or siblings or children also 
have had, have, or will contract the disease are 
enormously increased. Such a fact has been taken 
by many as strong evidence for hereditary factors at 
work. Even if true, of course, what would be in- 


Table 16-6 Kallman’s propositus data on mental 
illness 
Relationship to proband Expectancy, % 


Schizophrenia: 
Unrelated (general population 


frequency 0.5-1.0 
Stepsibs 1.8 
Halfsibs 70376 
Full sibs or fraternal cotwins 11.5-14.3 
Identical cotwins 86.2 
Children 

One parent affected 16.4 

Both parents affected 68.1 
Parents 9.3-10.3 
Grandparents 3.9 
Grandchildren 4.3 
Nephews and nieces 3.9 

Manic-depression: 

Unrelated (general population 

frequency) 0.4 
Sibs or fraternal cotwins 23.0 
Identical cotwins 92.6 
Children* 2.8-38.7 
Parents 23.4 


+Data of other investigators- 


herited would be only a disposition to manifest the 
illness, not the illness itself. There would still be 
a strong dependence on environmental factors. Due 
to the rather poor control of environment in the 
studies done on the subject, the real problem is 
simply the relative importance of genetic and en- 
vironmental influences. If this can be worked out 
more exactly, then it should be easier to make de- 
cisions about long-term strategies of research aimed 
at finding a cure for psychotic illness. 


We can further illustrate the concern of those 
working on the problem of the inheritance of mental 
disease by considering, in Example 16-9, a care- 
fully presented review of the theory and data on the 


inheritance of schizophrenia published by Gregory 
(1960). 


Example 16-9 The nature-nurture dilemma in 
studies of schizophrenia (Gregory, 1960) 


Gregory begins his analysis by accepting the fact 
that intelligence and high-grade mental deficiency 
are largely determined by polygenetic inheritance. 
In a similar fashion certain low-grade forms of men- 
tal deficiency, such as those we have discussed 
above, and other deficiencies of the nervous system 
are due to Mendelian inheritance. He then reviews 
the literature on the frequency of schizophrenia in 
relatives and Suggests that the frequency of oc- 
currence in relatives of different degrees of removal 
does not appear to Support a simple Mendelian 


inant traits. 
sis does not ap- 
equency of occur- 


onset of the disease; 
the disease may be 
Pression of the trait may de- 
pend on many genes. He notes that there is a 
negative relationship between intelligence and schizo- 
Phrenia and a positive relationship between oligo- 
Phrenia and schizophrenia. Statistical analysis of 
these relationships and other somatic characteristics 


294 BIOLOGICAL MODELS 


of schizophrenics support the polygenic ee. 
i.e., that many genes are responsible for the disea 


It will be obvious that the task of analyzing a 
Such traits as intelligence, personality, and men e 
illness are inherited is a very difficult one when N 
is working with natural populations. Bu 
methods are available for doing this and these sae 
occasionally been tried, particularly with the maa 
psychoses, they have so far not yielded results ms 
which different investigators agree. And DR 
doubtful that any possibility of firm conclusion er 
be reached until a number of basic problems A 
solved, in particular, the problem of diagnosis 5 
measurement and the problem of environmen 
control. san tn the 

It seems clear from the data and discussion in be 
section above that genetic factors do apne: 
havior. It is likely that they work in two imp? dali 
ways: (1) they provide the organism with ame for 
or most probable, form or level of ect 
example, an IQ of 115; (2) they set fairly how 
limits within which environment, depending 0" this 
“drastic” it is, can produce deviation Troe 
modal value. Thus a very restricted or row 
ished rearing condition might conceivably pul! 
an expected IQ of 115 by as much as 20 nen 
points; correspondingly, a very rich BEN: 
could perhaps shift it upward by the same am ects 
It is also possible that such environmental € for 
are not always symmetrical. That is to s 
certain traits, it may be easier for andiron Te im 
pull them down than to push them up. Lit 
formation is available on this point. 

Since most behavioral traits involve some ple 
component, they must therefore be amena sur 
selection. Their response to any selection ans 
will be a function of their heritability. This ™ 
that behavior can evolve in directions determin® 


- : i ; ircu 
its adaptiveness for various environmental ©! 
stances. 


netic 
ge to 


THE GENETICS OF ANIMAL BEHAVIOR: 
ARTIFICIAL POPULATIONS 


f 

Di ongi 

By artificial populations, we mean populate on 

individuals whose hereditary origin and Ta ex 
mental upbringing can be manipulated by t 


eri 
en Much of the work done in this way 
has been rom agricultural geneticists. Their aim 
kind of Den practical—namely, to find what 
maximize nipulations, genetic or environmental, will 
yield. for economic gains. If a character like egg 
token, it sb is highly heritable, by the same 
itfluences a susceptible to environmental 
be better : a n such a case, the poultry farmer will 
hens whol, — to spend his capital on breeding 
diets or hi n many eggs than on providing special 
conditions = ly controlled temperature and light 
is Useful i oa genetically random flock. Thus it 
the a economic terms to be able to partition 
formation © of variance of a trait. The same in- 
edge of ae contribute to our basic knowl- 
the etiolo redity. Similarly, our understanding of 
by the nn of behavior traits will be greatly aided 
definitely = kinds of data. For example, if it were 
Strongly cents that severe mental illness was 
More tee big on genotype, then it would seem 
Causes tha e to focus our attention on biochemical 
Of rearin n on, let us say, early parental patterns 
More in a and to think of therapeutic measures 
in terms ge of pharmacology and eugenics than 
rectly to so psychoanalysis. We will now turn di- 
e hereden, methods available for separating out 
trait varia ety: and environmental components of 
nce in experimental populations. 


Strai 
n 
ı Breed, and Litter Comparisons 


In ani 

artificial sa populations, due both to natural and 
are of Ari we have available groups which 
des not same species but between which breeding 
e en Thus, though accidents do happen, 
umbers ere of dogs is divided into large 
Mostly i breeds which are reproductively isolated 
Same is x dog breeders) from each other. The 
Swine, h rue, to a lesser degree, of cats, sheep, 
Species, oe cattle, and many other domestic 
dividual This isolation of groups means that the 
Since ach in one group constitute a single breed, 
All its m breed has its own ancestry common to 
argely ee With animals, at least, we can 
iata n rol the major aspects of environment, 
tributed ny differences between breeds can be at- 
a rough mainly to genetic factors or heredity. Thus 
from thi estimate of heritability may be obtained 
is ratio of the variation between breeds to 
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the total variation between individuals in both 
breeds—that is, the ratio of genetic to total varia- 
tion. We may express this as follows: 


a 
og? + OE 
where h? = heritability 
ag? = genetic (between-breed) 
variation 


og? + ox? = total variance, Or opop 


The actual calculation of these values is some- 
what complicated by the fact that the individuals in 
each breed are unlike not only because of environ- 
ment but also for genetic reasons, unless they 
have been deliberately inbred. Generally speaking 
we may say that, on the average, about half of the 
genetic differences between any two individuals is 
due to the between-breeds component and about 
half due to the differences that normally arise be- 
tween any two members of a family group. Without 
going into its derivation, the calculational formula 
for heritability may be stated as follows: 


age. 00 
Tor ot Ow" 
2 = the variation between breeds 


G, 


e that in such a design no estimate for the 
genotype-environment interaction can be obtained. 
We can obtain only one if we deliberately introduce 
into our design different environments to which the 
different breeds are exposed. An example is shown 
in Figure 16-6 (Fuller, 1953). The data represent 
heart-rate changes in four dogs of different breeds 


under two environmental conditions, one involv- 
harp change in stimulating 


Not 


ing a mild, the other a S 
conditions. It is clear that there is a strong geno- 
interaction in this case. The 


type-environment 
breed which is most 
(Basenji) is least arous 
dition, and the breed w 
(in fact somewhat ‘‘calm 
the Shetland sheepdog) 
in the “bell” situation. 
parison of the four breed 
would not do justice to t 


“aroused” in the mild state 
ed in the more stressful con- 
hich is next-to-least aroused 
ed" in the mild situation— 
is by far the most aroused 
Obviously, a simple com- 
s in only one environment 
he kinds of genetic differ- 


ences that exist between them. Such a variability 
or fluidity of genotype in changing environments is 
a crucial feature from the standpoint of behavior 
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traits, precisely because of their great plasticity 
relative to morphological characters. ; i 

We noted above that the basic calculation of heri- 
tability involved in a comparison of breeds or strains 
is not completely accurate due to the genetic het- 
erogeneity that already exists in such groups. We 
can partly correct for this heterogeneity, and hence 
for the associated inaccuracy, by several pro- 
cedures, which we will now discuss. 


Inbred Stocks 

In the first place, it is possible to select strains 
that are very similar genetically. The genetic ho- 
mogeneity of the resulting groups at the end of 
selection will depend on the selection procedure we 
have used. Obviously, mating only brothers and 
sisters in each successive generation will produce 
genetic likeness. nsanguinity, or 


ing pairs, the 
S. In fact, the 


curves shown indicate that, theoretically, self-fer- 


tilization will produce virtually complete genetic 
homogeneity in about 10 generations. About 26 
or more generations will be required using brother- 
and-sister pairs. Many such inbred mouse lines are 
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four 
FIG. 16-6 Compared heartbeat Ks) 
different breeds of dogs. (Fuller, 


a nic 
available (80 or more). These so-called Bo 
strains are the product of as many as 100 2 iffer- 
tions of brother-sister matings. Hence, any © he, 
ence in some trait found between them maY di 
fairly safely attributed to genetic causes, whi ay be 
ferences between individuals within a strain Miro ji 
regarded as being mostly dependent on en from 
mental causation. There are likely to oeat aguet 
time to time in any population some ben are 
genetic changes known as mutations, but the effec’ 
relatively rare events. Consequently, we may about 
tively ignore them in any inferences we draw 
Strain differences, 


Selection of Behavior lete 8° 
Inbreeding produces lines that have comp nieve 
notypic homogeneity. By selection, we may of the 
a homogeneity that is limited to that part ractel 
genotype underlying a particular trait or ok 
The basic procedure involves simply mat which 
gether, in a population, only these individuals ver 
are both high in the trait or both low in it ual’ 
a number of generations, such selection a nigh 
results in two populations that are uniter” of 
and low respectively for the trait, provi he 
Course, the trait is heritable in the first ae is, i" 
Speed with which selection can be achieve 
fact, a good index of heritability. 
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FIG. 16-7 Genetic homogeneity and in- 
breeding relationship of a population 
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This | 
S ast poi : 7 
ic oad point can be illustrated in Figure 16-8. 
ON Which a the relation of the two major variables 
the Nehmen estimate of heritability will depend: R, 
e mean md to selection, or the difference between 
Mean of th enotypic value of the offspring and the 
Selection SE original base population, and S, the 
poan of Lp or the difference between the 
he dafuer base population. Without going into 
XPressed = of the formula, heritability can be 
Falconer, OL of R and S as follows 
he a ‘ 
ares R/S 
ere k = R 
£ = heritability 
s = response to selection 
nee = selection differential 
Ould 
Nongenetic = noted that this situation asumes that 
n Ween u do not contribute to the similarity 
Umptions ie and offspring. Some other as- 
ex to di re also involved, but they are too com- 
n ag liscuss here. 
ri 
ated, ak gle as we have already indi- 
Omie valu lon Is used widely to maximize the eco- 
fattle tó — of different products, ranging from 
in many ops. In behavior genetics, we can also 
has Wing ot of selection of behavior traits. 
en done partly as a demonstration that 


BE 
EHAVIOR GENETICS 


28 
(Russell, 1941) 


act inherited and partly as a means 
of establishing populations in which the physiolog- 

ical basis of the trait can conveniently be studied 
By such selection procedures, we can thus dem- 
onstrate that heredity determines some or most of 
the variance of a trait. Such selection procedures 
have been applied in the case of a wide variety of 
traits. These include maze-learning ability, emo- 
tionality, reactivity, activity-level, disposition to ul- 
ceration under stress, phototaxis and geotaxis, and 
disposition to drink alcohol (cf. Fuller & Thompson 
1960; Hirsch, 1967). In addition, we can use 
amine the relation of a 


homogeneous material to ex 
trait to other traits, particularly physiological and 


biochemical ones- Artificial selection mirrors nat- 
ural selection. In the one case, an experimenter 
selects populations according to certain criteria, 
scientific or practical, that he has set up. In the 
second case, nurture, OF environmental influence, 
exerts a pressure on a population that results in 
some genotypes having more survival value than 
others. 

The complex manner in 
environment may contribu 
ance of individuals is show 
populations of four each are 
small variance. (Thus, the two 


the trait is in f 


which both genotype and 
te to phenotypic appear- 
n in Figure 16-9. Two 
shown, one having 
groups differ in the 
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range of scores they show on some tested traits.) 
But notice that the same range can be generated in 
a number of different ways, three of which are illus- 
trated. In the figure, the columns represent the 
two populations which have the same range, and the 
rows are the three different methods of computing 
the range of scores of individuals. In the case of 
line a, the genotype is well "buffered," in that it is 
resistant to environmental influence. This fact ap- 
pears in the form of small variance in the subgroups 
regardless of changes in environment. In b, where 
genotypes are poorly buffered, environment Causes 
a directional shift in phenotype in both populations, 
In c, again a poorly buffered Population, the en- 
vironment causes a phenotypic shift in one direction 
for one group and in the other direction for the 
second group. In the cases shown, the directions 
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fi 
90 


ta 
variables on which an estimate of ie fe 
bility will depend. (Falconer, 1960 [” 

fied]) X 


100 


given are in ter 


way 
f ms of movement toward or ê 


rom the mean of the subgroup. 


Behavior genetics has become a well recognize 
and highly active research field in psycholog 5y, 
laboratories, Although recognition of the mE 
tance of inheritance has been a part of discuss tly 
of behavior for a very long time, it is only par 
that sophisticated modern programs of res® the 
have been mounted in order to parcel Out e- 
complex roles of inherited predispositions t° er 
havior. The nature-nurture controversy is NO er i 
an “either-or" issue. Every thoughtful work?" ve 
Psychology will recognize that any comprehen? g. 
treatment of behavior must explore the built-in at- 
terminancies of Organisms which potentiate p 
tenuate the effects of environment. 
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G. 16-9 Two populations of four each. 
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POPULATION WITH LARGE 
PHENOTYPIC VARIANCE 
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c scores 
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(Thompson, 1966) 


CHAPTER 17 


ANIMAL BEHAVIOR 


THE CONCEPT OF ADAPTATION: 
ECOLOGICAL BEHAVIORISM 


The study of animal behavior is not clearly dis- 
tinct from the study of behavior genetics which we 
surveyed in the last chapter. Modern discussions 
of the mechanisms of animal behavior involve con- 
cern for the mechanisms of inheritance. There is 
also a tradition within biology, called ecology, which 
has involved the study of behavior, In this chapter, 
we will commence our discussion of comparative 
psychology by a brief look at ecology. Our central 
concern will be the modes of adaptation of orga- 
nisms to their ecological Surroundings or habitats. 

The term “adaptation” refers simply to the proc- 
ess by which an individual or a population adjusts 
to, or fits into, a particular environment. Environ- 
ment, in this definition, includes the totality of fac- 
tors, physical, chemical, biological, and psycholog- 
ical, that can affect the survival and hence the 
reproductive fitness of the individual. Those ani- 
mals for whom an environment is suitable will pro- 
duce progeny and hence multiply genotypes which 
are like themselves and can therefore also adapt; 
those for whom an environment is for s 


ome reason 
not suitable either will die out or will move to a 
new environment in which they can survive, This 


process of natural selection has two effects: RG) 
it produces changes in the distribution of animal 
forms over the earth, or parts of it at any particular 


point in time; (2) it produces changes in the kinds 


300 


at 
and numbers of animals that exist on the earth It 
a particular time, that is, evolutionary chang”. we 
is only the first of these types of change ae ig 
can actually observe happening. The secon eral 
simply a hypothesis about past events whieh 5 
of course, not directly observable, However, us 
can be reconstructed up to a point through the are 
of fossil structures. The results of such pee 
structions are bound to be ambiguous. It > ast 
more profitable to focus our attention on Oe ai 
type of change brought about by natural selec 


Modes of Adaptation op: 
If we consider adaptation at the level of the a j 
ulation, we can see that there are several Wey an 
which a congruence can be established pan r 

certain individuals and a certain environmen 
habitat: ; 
1. The individuals which cannot adapt to d or 
Some reason, for example, because it is too co This 
too hot, too wet or too dry, may simply die. ro- 
allows those individuals which do survive to gue 
duce offspring. These offspring, since they turn 
genotypes similar to their parents, should, in 
also be able to adapt. sim 
2. The individuals which cannot adapt MA one 
ply move away to a new habitat in which condi p 
are more suitable to them. What may happen 


it for 


Eoce 
ne . 
Oligocene 


Miocene -Pliocene ie 


Pleistocene -Recent 


ee 


time is 


each that the two groups, originally related to 


Sach ek become isolated reproductively from 
With less r, not merely in the sense geographical 
Sense fetes to interbreed, but also in the 
ating or ey may no longer be capable of fertile 
Todi of mating at all. 
adapted a whose genotypes are not directly 
rectly b © the habitat may nonetheless adapt indi- 
Make Fare their behavior in such a way aS to 
earned ee... more suitable to them. Such 
hei ptations are not transmitted genetically, 

US the pacity that underlies them is heritable. 
Survive er possessing such a capacity will 
genotypes well over successive generations as those 
e will ee mode of adaptation is more direct. 
WO types sider modes of adaptation in respect to 

of behavior: food getting and homing. 


getting is a trait of 
it is not surprising 
fication. Thus 
s as carnivores 
d her- 


Fo 
OD 7 
En GETTING Since food 


c : 
that pe adaptive importance, 
mong hi importantly in classi 
Meat eat mmals we find such group 

ers), insectivores (insect eaters), an 
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bivores (green-plant eaters). The use of such cate- 
gories arises, of course, from obvious morphological 
(i.e. pertaining to physical appearance) differences 
connected with food getting. Good examples of 
such differences in form and their relation to gen- 
eral behavior patterns are afforded by the dog and 
the cat. A comparison of these two forms has been 


. made by Colbert (1958). 


_1 The predation adaptation of dogs 


Example 17 
Colbert, 1958) 


and cats ( 
ral relation of morphology 
to behavior, Colbert contrasts popular domestic 
s, the dog and the cat. It is obvious that the - 
two are very different. Dogs are very friendly and 
sociable and clearly like human company. They 
perform a great variety of tasks effectively for man, 
for example, guarding, ing, and 
do these with an apparent enjoyment. 
contrast, are friendly only in a limited way. They 
are highly independent and are not easily trained. 
As Colbert remarks “. . . one gets the impression 
that, whereas the dog is a truly domesticated ani- 


In considering the gene 


pet 


mal, a cat is essentially a wild animal that tolerates 
man as a useful host.” 

This difference, Colbert thinks, is traceable to the 
evolutionary histories of the two groups. Figure 
17-1 summarizes some of the fossil evidence avail- 
able on carnivore origins. As indicated, both groups 
are thought to descend, together with all other 
modern carnivores, from a common Eocene ancestor 
known as the Miacidae. These were small preda- 
tors about the size of a house cat, with large eyes 
and efficient teeth adapted to nipping (the front 
teeth), stabbing and killing (the canines) and cut- 
ting (molars and carnassials). 

During the next epoch, the Oligocene, canids and 
felids underwent a marked divergence, with the cat 
family showing a rapid specialization which it has 
maintained since. This specialization in food get- 
ting, or predation, has involved an emphasis on the 
solitary hunt, ambush, or stalk and a sudden, short, 
extremely fast charge. A lion, for example, can 
maintain a speed of 50 miles per hour over a short 
distance, a cheetah 65 miles per hour. The jaw 
and tooth structure are geared also to killing and 
tearing their prey rather than masticating it. Ca- 
nids, on the other hand, have emphasized pursuit of 
prey, tracking and hunting it and finally Catching it 
on the move. Often, this is done in packs rather 
than singly. Their long legs, lean bodies, and com- 
pact feet, together with their jaw formation and 
dentition, form the physical bases of these be- 
havioral adaptations, They also provide for con- 
siderably more versatility, or Plasticity, in food- 
getting behavior than we find in the cat family. 
Their teeth are such that they can eat more foods 
satisfactorily, and their ability to cooperate in locat- 
ing food allows more complex forms of behavior. 

Thus Colbert concludes: 

If these two groups of Carnivores are viewed in this 


way the difference in behavior between modern 


dogs and cats can be readily understood, Dogs 


time they are highly intelligent and have a heritage 
Cats are fixed in their 
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evolutionary sense to their present state for a long 
time, but during this long time cats have always 
been cats. These are facts reflected just as surely 
in their different behavior patterns as in their very 
different morphological specialization. 


Such differences as we see between the dog and 
cat are found even more strikingly between other 
groups, for example, bird species. Here we find 4 
large variety of bills adapted to different purpose 
The hawk, for example, has a sharp curved ee 
and claws for grasping and tearing. The spoonbi : 
heron, and others have long beaks useful for dipping 
into marshes or shallow streams. The case sin 
pelican is well known and has been immortaliz® 
In a limerick, ; 

Besides the physical structures which permit 9 
certain range of eating activities, methods of ge: 
Ing food or prey also vary widely and are of = 
Siderable interest. In many carnivorous Ep 
smell obviously Play: In ote 
forms, techniques may be more complicated- 

US Consider the case of the bat and the moth 
described by Roeder and Treat (1961) 


TE ei, de bata stad 
(Roeder & Treat, 1961) 


moths 


holot 
volves 
flyin’ 


1958). This Phenomenon is known as ec 
tion. It js essentially similar to sonar and in 
the following Sequence of events: A bat, while nc 
at a high Speed, emits a series of high-frequ® er 
Sounds. These are around 50,000 cps (the UP 
limit of human hearing is about 20,000 cps) 4 
emitted at the rate of about thirty to fifty cries c 
second. These sounds bounce off solid obers 
ahead of the bat and return to his ears as &¢ ee 
The bat reacts appropriately to the echo by tun g: 
aside from the Object. The bat, by using echolt in 
tion, can Successfully navigate a room divi ro 
the middle by a row of wires hanging vertically jam 
the ceiling 1 foot apart (each 3/16 inch in oat’ 
eter) without any collisions. Blocking the 04 
ears or mouth, however, reduces its successes 
chance level, ca" 
_ It was later found that the bat also uses echo! x 
tion to Catch and eat moths. The principle reine 
actly the same, except rather more complex 


-ana 


broa is now a moving one whose trajectory, 
ful fe direction, must be anticipated for success- 
Bes erception. This added difficulty apparently 
ri Present a problem for the bat. However, 
with b have evolved defensive measures to cope 
A at attack. Roeder and Treat (1961) found 
ore Ban have extremely good ears and can there- 
of ne. ‚a bat approaching. When the intensity 
ing he at's signals reaches a certain level, indicat- 
folds it 'S too close for comfort, the moth simply 
us off wing and does a nose dive into the grass, 
rthe ectively putting himself out of harm's way. 
eir gi the moth emits sounds of its own. 
is pos Unction is not at present really known, but it 
the p, Sible they may act as a device for "jamming 
at's sonar system. 


Yale remarkable story of the bat and moth is 
in nat of the complexity of prey-predator relations 
the aut Sometimes the systems of location or 
Maya) ee? are chemical; sometimes they ay 
Young. Sometimes auditory. For example, ee e 
Predat Wren first leaves its nest and is expose tg 
0 loc a it emits an alarm call which is very har 
and alize because of its high, narrow frequency 
the fee short duration. While it can convey or 
Conve her that help is needed, it probably mee 
Prey 4 to a passing hawk exactly where a potenta 
En the to be found. The young of the great tit, 
& a hand, have vocalizations much easier 
range © because of their relatively wide frequency 
Owever, this factor, which increases their 
e fact ty to predators, is compensated td 
ne that they do not emerge from the protec X 
Oun until they are more mature, compared to 2 
ems wren, and hence better able to look a e 
piyas (Marler, 1959). p 
Pre kinds of communications that occur ener 
Ynamic Predator show how a balance—@ and of 
dif e © equilibrium—is achieved in nature betw 
Verse t Species. In addition, they illust 
Ren in which animals respond to ot 
ra is, the general problem of soc! 
; Seton and behavior. 
involyec nd type of adaptation studied by natu i. 
turn «>the mechanisms by which animals can ft 
“Alleg ioe original territories, that is to Say. so- 
ming instincts. 


¥ A 
Unerapij; 


rate di- 
her ani- 
al com- 


uralists 
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HomınG BeHavior Newspapers frequently report 
anecdotal data describing especially the ability of 
cats to return to their homes after having been 
taken to places many miles away. Many of these 
stories are, of course, exaggerated or untrue. None- 
theless, it is a fact that some species do really show 
homing ability to a remarkable degree. A case in 
point is the Pacific salmon. This species is first 
hatched in a stream quite far inland and then 
gradually makes its way down to the ocean. Here 
it lives for several years before it is ready to spawn. 
When this happens, it somehow locates the mouth 
of the river from which it came and swims steadily 
upstream. At all forks, it chooses the correct turn, 
proceeding in this way until it has arrived at the 
stream where it was hatched. Here spawning again 
takes place, and the whole cycle is repeated once 
more. Many studies have documented this homing 
ability in salmon, the usual method being by mark- 
ing the young with tags and then attempting to re- 
cover them as adults later on. While the facts are 
clear enough, the actual mechanisms by which the 
fish accomplish such a feat are relatively little 
known. One study which helps to cast some light 
on the subject was done by Hasler and Larsen 


(1955). 
Example 17-3 Homing in salmon (Hasler & Lar- 
sen, 1955) 


The investigators hypothesized, on the basis of 
what is known about the sensory equipment of fish, 
that homing was accomplished primarily by smell, 
or olfaction. Their experiments involved several 
steps: 

1. Fish (minnows or salmon) were blinded and 
then tested in a specially built tank for their ability 
to discriminate different odors. When one odor was 
released into the tank, the fish were rewarded by 
food for moving toward the jet which released the 
substance in one corner of the tank; when the other 
sed, the fish received a shock if they 
moved toward it. It was found that the fish quickly 
learned the differential responding that indicated 
discrimination. In all, they were able to tell apart 
dilute rinses from fourteen different aquatic plants, 
as well as other substances at very low chemical 


ncentrations. 
Having established that fish have a good 
sense of smell, Hasler and Larsen next established 


odor was relea 


chemically that different streams do, in fact, have 
different odors and further that salmon homing in 
particular streams failed to home “correctly” if their 
sense of smell was blocked. This was done simply 
by removing the fish from a stream during spawn- 
ing migration, plugging the noses of half of them, 
then returning all of them to the river downstream 
from the point of initial removal and observing 
which ones followed their original path. Fish with 
unplugged noses swam back the same way, but 
those with plugged noses swam back in random 
directions. 

3. The third step involved testing the notion that 
fish memory for odors is very good, especially when 
established young. This was confirmed in the labo- 
ratory by the procedure described in the first step. 
In addition, a field study gave additional support. 
This involved transferring salmon eggs spawned in 
one stream to a hatchery in another, then releasing 
the fingerlings back in the original stream to mi- 
grate down to the ocean. Some years later, thirteen 
of these fish were recovered in the stream in which 
they had been hatched, rather than in the one 
from which they had migrated to the ocean. 


The data of Hasler and Larsen indicate that hom- 
ing in salmon is governed by early olfactory condi- 
tioning. On the practical side, this finding suggests 
the possibility of controlling homing, directing it to 
the most suitable streams and spawning grounds, by 
conditioning the fish early to certain odors. This 
would be extremely valuable from the standpoint of 
fish conservation. On the theoretical side, the data 
indicate that at least some young systems are ex- 
tremely plastic, so that memories can be established 
quickly and permanently if this is done early in 
development. 

The phenomenon of homing in salmon is repre- 
sentative of the manner in which many animals are 
able to locate places and objects at a distance, as 
well as the compelling attraction that can be exerted 
by an early habitat. Numerous other examples 
could be given: eels which breed in the Sargasso 
Sea off the Eastern United States and cross the 
Atlantic to spawn in European streams; a Species of 
bird which is able to navigate successfully over sey. 
eral thousand miles of ocean; the male mosquito 
which is able to locate a female at a distance of as 
great as 5,000 meters. These are just a few, 
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Although these examples from biological studies 
are concerned with adaptive behavior, they are not 
truly representative of the field of comparative Psy" 
chology, which has more of an orientation to the 
behavioral concerns of traditional psychology, such 
as the processes of learning and motivation. " 
will consider this tradition in the next section of this 
chapter. 

Comparative Psychology and a closely related 
discipline, ethology, provide examples of two schools 
of thought, both of which are concerned with the 
study of animal behavior yet each of which has 3 
quite different orientation and method. Such 
Situation is not unknown in the history of scholarly 
work. Consider the example of quantum mechanics 
versus electromagnetic field theory. Each is col 
cerned with the nature of light, yet the concepts an 
the methods are quite different. So it is with th 
study of animal behavior. The basic datum İS 
same: the behavior of a variety of animals. Yet, e 
we shall see, the members of the two schools h@¥ 
differed a good deal on the methods to be US°° 
Further, they have tended to place a different J 
phasis on variables deriving from genetics, learn 
or formal cross-species analysis of behavior- e 
will first examine the tradition of comparative P% 
chology as it has been developed primarily i" a 
United States, and then we will turn to the ethol0& 
ical schools which began in Western Europe: 
marily in the work of naturalists and biologists 


THE SEARCH FOR GENERAL LAWS OF 
BEHAVIOR: COMPARATIVE BEHAVIORISM 


ists 
The principle concern of American psychologist’ 
who have been interested in animal behavior ich 
been the development of theories of behavior wh m 
are applicable to many species and the major rn 
phasis of which has to do with the analysis of ince 
ing. Such an orientation is highly desirable, a 
it tends to offset the tendency of behavio"i a5 
models to focus on only a few animal forms SUC 
the laboratory rat. As both Beach (1959 
Bitterman (1960) have persuasively argued, the? rat 
of behavior based only on the behavior of 
have a very low likelihood of being general t 
out the animal kingdom. Consider the fo 


ive 
2 ati 
Like any other responsible scientist the Comp" 


an 


prous 
Ilowin®" 


lg is concerned with the understanding of 
mary ai Species and with its welfare; but his pri- 
behavior + is the exposition of general laws of 
to the regardless of their immediate applicability 
ears En of human existence. Now this 
the will not be content with discovering 
three cage and differences between two or 
for exam ao Comparisons between rats and men, 
a fielen e, do not in and of themselves constitute 
represent ative psychology although they may well 
establish an important contribution toward the 
sort of ment of such a field. A much broader 
approach is necessary [Beach, 1959]. 


T 
it concern, then, of comparative psychology 
r establis with laws of behavior. But a procedure 
So ine generality or the lack of it is not 
Study pr to design. Although the exact nature of 
ay een may differ in various ways, We 
Study of icate several steps often followed in the 
is Ka behavior. First, behavior of animals 
is are ied and classified. The great innovator in 
nomial a was Carolus Linnaeus, who used a bi- 
homie system of classification. His major taxo- 
omo categories were genus and species (€-8- 
Sapiens). Divisions were made in this sys- 


is 
o 


tem 

Linnas, the basis of morphological characteristics. 
Mut, US believed that species were fixed and im- 
; duals reflect- 


ab BY 
thg; R is, collections of indivi 
Nchano Ps in Slightly varying degrees, € 
i ideals. 
Second step in this approach to the study of 


ternal and 


anim RA 
a behavior has been the method of specifying 
for 4, mals and situations which are appropriate 
As we have 


e 4 
Note nalysis of particular problems. m 
the ,' _SOMparative psychologists have emphasize 
p such behaviors 


roc A 
a ess of learning. However, s A 
| behavior, an 


re 
tine for atten- 
tion of 


ess s fi v- 
erni ystematic attempt to extend the laws 80 
ng i The third 


St that behavior to other species- ! 
al theories 


Pi 
Nvolves the development of form f 
uch as learning 
eeking general 
which have 


laws 
we will 


een 
exa 
Par. 


Studi : 
ne rl To exemplify this 
ative the work of three prominen 
‘ Psychologists: M. E. Bitterman, 


305 
ANIMAL BEHAVIOR 


of learning; Frank A. Beach, a student of sexual 
behavior; and T. C. Schneirla, who has explored the 
patterns of socialization in animals. 


The Comparative Psychology of Learning 

- After a distinguished career as a theorist of learn- 
ing who worked almost entirely with the laboratory 
rat, M. E. Bitterman (1960) has turned toward the 
search for generality of laws of learning across 
species. His motivation for doing this is nicely ex- 
pressed in the following passage: 


For many years, the field of animal learning has 
been dominated by a controversial, deductive spirit. 
Most of us have acted as though we knew all about 
the learning process, and as though the only pur- 
pose of our experiments was to demonstrate the 
validity of our convictions. The controversy was 
fun, of course, and to some extent even produc- 
tive—we managed certainly to accumulate a con- 
siderable amount of data on learning in the rat— 
but in my recent dealings with fish, and fly, and 
crab, and worm, | have come again to a kind of 
research that is at once more satisfying and more 
productive. Its function is inquiry, not proof. 
Broadening the phylogenetic base of our work will 
facilitate the broadening of our outlook, and per- 
s one day we shall be able to approach even the 


hap: 
in the same spirit of discovery 


higher forms 
(Bitterman, 1960]. 

As is clear from the quotation, Bitterman was 
y dissatisfied with the way in which psycho- 


definitel 

logical study of the learning process had become a 
polemical pursuit for proof of extant ideas and 
theories. He has been asking for a new approach to 


e understanding of the behavior of animals. The 
scribed in Example 17-4 illustrate 
ttempted to test laws of behavior in 
other species. It should be noted that his general 
methods are similar in the two experiments: he 
brings a species into his laboratory and performs on 
it experiments which elicit from it behaviors not 
normally a part of its mode of adaptation to the 
environment. This methodology is in sharp con- 
trast to the techniques of the ethologists who have 
insisted on observation of animals in their usual 


habitats. 

Example 17 
of the partial rei 
Chapter 14 for a 
effect). 


th 
experiments d 
how he has a 


_4 concerns Bitterman's exploration 
nforcement effect (PRE) in fish (cf. 
definition of partial reinforcement 


Example 17-4 Partial reinforcement in the fish: 
Are the laws of learning for fish the same as those 
for the rat? (Bitterman, 1960) 


Bitterman, as we have said, became dissatisfied 
with the great emphasis placed on the laboratory 
rat in the formulation of general laws of learning. 
When he decided to extend the study of the learning 
process beyond the realm of the mammal, he hit 
upon the fish as a desirable subject for experi- 
mentation, because it represented a form far enough 
removed from the rat so that possible differences 
in behavioral processes might emerge. After all, 
the behavior of an aquatic form is clearly a far cry 
from that of a terrestrial one. Further interest in 
the fish stems, of course, from its importance to 
man as a source of both food and sport. 

In order to study learning in fish, Bitterman de- 
veloped an experimental procedure which involved 
an operant behavior, namely, pushing a target sus- 
pended in the fish's tank. His apparatus is illus- 
trated in Figure 17-2. The fish is first familiarized 
with the special tank and then gradually taught to 
press the target by reinforcing its behavior with 
food pellets or tubifex worms. Since the fish were 
quite hungry at the start of the experiment and the 
pellets or worms were a highly desirable food for 
them, they soon learned to push the pedal and then 
to rush back to catch and eat the food. This first 
phase of the experiment established that fish can 
be trained by an operant procedure, much in the 
same way that rats and human beings and many 
other species can. But Wodinsky and Bitterman 
(1960) performed a second phase of the experiment 
which seemed to cast doubt upon the notion that 
the process of learning is the same in fish as in 
mammals. 

The subjects were African mouthbreeders 
macrocephala). The apparatus used was a single 
target version of the apparatus. Two groups of fish 
were trained: The first group was always reinforced 
darin earning The Second group was given per 

; that is, they received a reinforce- 
ment on only some of the trials. This Procedure 
produces an increased resistance to extinction in the 
human being and the rat; that is, as we said in 
Chapter 14, it appears that there is a tendency to 
make more unreinforced responses after training in 
which some responses are not reinforced. As dis- 


(Tilapia 
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cussed earlier, this finding cast serious doubt on 
the validity of classical reinforcement theory, which 
holds that each reinforcement adds strength to ê 
habit. At least in human beings, rats, and other 
mammals, the opposite is true: partial reinforce 
ment leads to increased resistance to extinction. 

The effect of partial reinforcement on fish came 
as a surprise. After partial reinforcement the an 
mals showed less resistance to extinction than we 
did after continuous reinforcement. This is in ex4° 
contrast to the results in mammals. 


Without doubt, Bitterman’s results raise question® 
about the generality of the partial reinforceme” 
effect, at least as it has been explained in oe 
theories of learning. His data support his vont 
tion that we should seek information about a volt 
of forms before we make wide generalizations abo $ 
the nature of an abstract learning process. nat 
ever, not all psychologists have been convinced ! i 
the observation of less persistence to extinction p 
fish after partial reinforcement in Bitterman’s aine 
tion reflects some basic difference in the earr 
Process. It is quite possible that the results ©; 
due in part to differences between the reaction ` 
fish and rats to the nonreinforcement, if this iS = ; 
sidered to be a frustrating event. Thus, the be 
planation of Bitterman's data might be found = rn 
in terms of performance variables rather than !6 he 
ing ones. That is, the animals may learn nich 
Same way, but they may differ in the extent to W 
they perform after frustration, 


The Comparative Study of Sexual Behavior om 

Learning is not by any means the only pu 
enon which has been studied by American compi 4 
tive psychologists, Working over a long pa at 
Frank A. Beach has extensively explored the cies: 
terns of sexual behavior of a variety of SP ee 
First of all we should point out that Beach es in 
strongly with Bitterman that the study of behay ver 
animals should extend beyond the rat. Ho 5, 
in the experiments described in Example ual 
Beach makes use of the rat in his studies of 5° of 
Patterns, primarily because of the great PO vior 
previous information which exists about its peh? thé 
Again, we should note that Beach makes US® 


i an 
Same general methodology as that of Bitter 


Glas 
en, 


olding 
worms 


ch are 


He 
doe y 
S experiments in the laboratory whi 
ch the 


esigned 
animal ‘ty change the conditions under whi 
required to perform a response. 


Exa 
ample 1 
7-5 Sexual behavior after isolation dur- 
ies difference in 


ing early 7; 

Se life: Evidence for spect 
ior (Beach, 1958) 

an animal be- 

between ethol- 

In this experi- 


Beac er k 
Sn is an interesting example of 
Ry and who almost bridges the gap 
The ens pyainEy 
nique, e use of the isolation-experiment tech- 
Much used b as we shall see later, is a method 
> explore ee The method was used 
th pendent u egree to which adult sexual behavior 
€ animals h pon,the amount of experience which 
d of a with other individuals during the 
ed this y development. Before Beach per- 
Young particular experiment, Valenstein, Riss, 
(1955) had carried out an experiment on 
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Target in the 
water, fish hits 
and worms drop 


FIG. 17-2 Bitterman's experimental ap- 
paratus for operant behavior in fish 


studies. 


pigs in which they isolated the males at 10 
e and at 25 days. They reported that 
lated at the earlier age showed impair- 
ment of their ability to perform the sexual act. 
Beach had also previously reported (1942) that rats 
raised in isolation did not show impairment. In the 
1958 study, he set out to validate this conclusion 
using careful laboratory procedures. 4 

The subjects were twenty-five male rats. Thirteen 
of the animals were placed in individual cages at 
14 days of age- Since at that age rats are just 
beginning to open their eyes, Beach argued that they 
were unlikely to be able to mount other animals and 
thus have early experience in presexual behavior. 
Twelve littermates of the isolates served as controls. 
raised in group cages until they were 


guinea 
days of ag! 
animals iso 


They were 
76 days old. Then they were piaced in individual 
cages. Sex tests were begun two weeks later. 

f placing the male rat in 


The sex tests consisted © 


an arena with a receptive female. Ten minutes were 
allowed for him to mount the female. If copulation 
was attempted, the male was allowed to continue 
until ejaculation occurred. As soon as an ejacula- 
tion occurred, the male was eliminated from the 
experiment. Testing continued until recalcitrant 
males had been tested on the sexual response five 
times. 

Four experimental and four control males ejacu- 
lated in their first test. By the end of the fifth test, 
nine of the control and eight of the experimental 
animals had ejaculated. Thus, it was apparent that 
there was no difference in the efficiency of sexual 
performance which could be attributed to the isola- 
tion of-the experimental group during rearing. 

From these results, Beach concluded that there is 
a species-specific difference in the effects of isolation 
upon sexual performance. Since it had previously 
been shown that early isolation was detrimen- 
tal to the sexual behavior of guinea pigs, these re- 
sults with rats point to a difference between the two 
forms. He suggested that the difference may be 
due to the need for practice in mounting other ani- 
mals during the early development which is specific 
to guinea pigs. Since the guinea pig is a precocial 
species and much more developed during the first 
days of its life, it may have a biological requirement 
for sexual maturity which is as yet unknown. 


The Comparative Study of Social Behavior 

We will conclude our discussion of comparative 
psychology with’ an examination of the work of T. C. 
Schneirla. Schneirla has made contributions to our 
understanding of animal behavior over a long period 
of time. Much like Beach, he has worked with a 
variety of species and seems to come close to bridg- 
ing the gap between the comparative point of view 
and the ethological one. As we shall see from the 
work described in Example 17-6, he has done 
studies of animals in their natural habitats and also 
in the laboratory. In Particular, he has been inter- 
ested in the manner in which behavioral organiza- 
tion develops and has studied especially the emer- 
gence of social bonds. Certainly, as social beings 
ourselves, we are greatly attracted to the Study of 
social processes, and, with the information that so- 
cial bonds can be studied in the laboratory, much 
interest is generated. An example of this wide 
appeal is found in the reception accorded the ap- 
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pearance of Harry Harlow’s work on the affectional 
system of monkey infants toward their mothers, 
discussed in another section of this book. . But we 
will find that Schneirla dampens our enthusiasm a 
wide generalizations of the results of studies of t E 
development of social bonds. He points out ua 
the findings indicate that each species must 3 
treated as a particular case and that wide gene) 
izations are dangerous. In Example 17-6 we he 
examine the results of observations of the army a 
These are primarily naturalistic studies, yet som 

experimental manipulations are performed. 


= r > army 
Example 17-6 The functional system of hee r 
ant: The mosaic process of species-typical beh 


(Schneirla & Rosenblatt, 1961) 


The army ant provided Schneirla and Rosenblal 
with a nice “preparation” for dissecting out aes 
factors which are important in determining the at 
in which instinctive behaviors develop. AS a er 
of his extensive observations of army-ant eh 
Schneirla has conceptualized the manner in W i 
individual members of the colonies are incorpo 
into the group and maintained in their interne 
and group relations. An effective way of un o 
standing this social system of ants is in terms lar 
reciprocal-stimulative processes. The a” 
species which he studied, Eciton hamatum, ar 
tropical ant whose behavior is characterized by dic 
quent predatory raids and by a wandering nc a 
life. The animals engage in daily raids which sts 
quite well organized. In fact, Schneirla sugg” ds 
that the level of social organization of these san 
by ants involves’ the highest degree of interpers 
behavior carried out away from the home by. dic 
animal other than man. In addition, the ee 
migrations are also well organized in a social ties 
Close observation has shown that these cee 
show regular fluctuations in their occurrence ese 
intensity. On the basis of a careful study of t nd- 
activities, Schneirla has developed an understa is 
ing of the functional pattern of the species- 
schema is shown in Figure 17-3. K 

The functional pattern of the army ant invo 
a cyclic alternation between a nomadic phas®, 
ing which raiding is very heavy, and a ee 
phase, during which time there is little or n ed 
ing. The phases of the functional cycle are ee 
directly to the developmental stage of the broo% 
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e 17-3 
(Schneirta, u for the functional cycle of the army ant species. 
dey : 
elopi 
the E young. This correspondence shows that chemical stimulation as the reciprocal methods of 
oal Gh responsie to tactual and chem- determining ant behavior: The first observation has 
3 weiner by the young. Every thirty-six days to do with patterns of olfactory stimulation during 
individuals). brood appears (as many aS 200,000 raids. The animals lay down a chemical trail during 
b igrate, pr which stimulates the adult to raid and their raids which is followed by other animals. 
PPetites eee because of the great voracious Different species attack each other, and the follow- 
the newborn. This conception has ing evidence suggests that the basis for combat is 
indeed olfactory- Ordinarily, different species at- 


ee 


Queen 


ase 
Colony 


Tw 
fe) furt 
her observations extend the notion of 
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when a co 


excitation the- 
lony loses its 
nly as long as 
e developing. 
ters a statary 


tack each other upon 
kept in a chamber in wh 


air can circulate, they appea 
If they are then pl 
not attack eac 


circle of 


odors. 
nother h other. 


tainer, they do 
tend to form a 


first contact, but if they are 
ich they are close together 
and separated only by a cheesecloth through which 

r to take on each other's 
aced in a common con- 


alternating members of each 


species in which the strong individual response to 
a common tactile-chemical stimulation is apparent. 
However, after a time the effects break down and 
y begins. 
Eo phenomenon which appears to depend 
heavily on colony odor is the different location of 
the bivouac during the nomadic and static phases. 
The location appears to depend on the circulation 
of air at the chosen site. If ants are brought into 
the laboratory and allowed to cluster and then are 
exposed to a stream of air, they differ in the amount 
of circulation they will tolerate as a function of the 
phase they are in. Ants in the late nomadic phase, 
when they would normally be in the forest in en- 
closed bivouac sites, are the first to break their 
formation and recluster out of the stream of air. 
This phenomenon appears related to the state of 
excitation of the worker ants during the cycle. 
Finally, the presence of the queen odor alone is 
sufficient to induce army ants to cluster. When 
l deprived of its queen, the colony gradually loses its 
capacity to form a cluster and soon becomes a 
diffuse spread of animals. Thus, it is assumed that 
the queen and her odor are central to colony 
cohesion. 

Schneirla and Rosenblatt conclude that the spe- 
cies-typical development of any behavior is a com- 
plex process which involves many individual com- 
ponents of stimulation. 


The recurrence of each change in the cycle thus is 
a product of reciprocal relationships between brood, 
worker and queen functions, and not of a special 
timing mechanism or "biological clock" endogenous 
to the queen. The cyclic pattern of Army ants there- 
fore is based upon numerous structural, behavioral 
and environmental factors capable of interacting un- 
der the conditions normal to the forest environment. 
The organization of this pattern is not determined 
through the heredity of any one type of individual— 
queen, workers or brood—nor is it additive from 


factors of maturation alone [Schneirla & Rosenblatt, 
1961]. 


THE ANALYSIS OF INSTINCTIVE BEHAVIOR: 
ETHOLOGY 

The third orientation toward the study of behav- 
ior—ethology—differs from both of the two ap- 
Proaches which we have so far discussed, animal 
behavior considered from an ecological point of view 
and comparative psychology. The major difference 
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lies in the methodology used by ethologists and a 
in their strong emphasis on the innateness of 
havior patterns. om- 
Although ethology has only recently become pr‘ d 
inent in American psychology, it is by no means 
new science, nor does it owe its development to oe 
One nation or locale. The biological study or dis- 
havior, from the point of view of inherited ‘dhe 
Positions, has a long history. We can only skim a 
high points of that history here. As early a5 ei in 
Baron von Pernau, a German zoologist, describe o 
exhaustive detail the behavior of several spades a 
birds which he maintained in aviaries. His a 
included an examination of feeding behavior, nr 
tion, nesting, social behavior, territoriality, mg = 
and care of the young. Asa part of his analyse ait 
observed the fact that some birds must learn t ific 
song patterns and others show a species-spe@ n 
song without prior experience of the song from nau 
other member of the species. In addition, Per ar- 
investigated the inheritance of behavior from rel 
ents to offspring, long before either Gregor Me 
or Charles Darwin were born. r of 
Of course, Darwin is an important forerunne 


le: 
ethology. In his writings, he gave many ae 
of behaviors which appeared without dependent ne 
learning. Since we have discussed Darwin at 


that 
length earlier, we will mention only the Taat ae 
he emphasized a Phylogenetic approach to the 5°; 


è SS 
of behavior and the homology, or commonn® inte 
behaviors acro A 


SS species. For example, he P many 
out the attribute of hair-raising as common to nism 
mammals and for 


considered it an adaptive met e fo 
e beast appear larger and more | 
enemies. In addition, of cout 
raising of the hair forms a protective function” cult 
it thickens the coat and provides a more ©! 
Purchase for the jaws of the enemy. g 
In the 1880s, Jacques Loeb advanced his sis 

of tropisms, this being a mechanistic analy s 
“automatic” responding on the part of animals 
Loeb, 1900). In Loeb's view, all behavior ee 
explained in terms of physiochemical reactio ob’ 
external stimulation. He made a number "have 
servations of such behaviors. His theories rsist® 
had a strong impact, and a residue of them P® e of 
in the language of Psychology. A good eamp i 
a tropism is the behavior of the moth who jified 
attracted to a flame. Figure 17-4 is a simP 


which made th 
midable to its 


ory 
the! f 


illust è 

which hon of the sensory and motor pathways 

Manner eed theory might advance to explain the 

flame, N which a moth is drawn to fly into the 

being u En that the motion of the wings is seen as 
nder the control of the eyes in a contra- 


latera 
P Thus, when an eye sees the flame, the 
mal is tur ng beats more strongly. Then, the ani- 
death, ned toward the flame and drawn to its 
Loeb’s vi 
Anaia were challenged by Jennings (1906), 
for the au zoologist who made a strong argument 
in a way pengea and purposiveness of behavior 
Ments of Ja ich is quite reminiscent of the argu- 
ince he Dewey, to which we referred earlier. 
Wentieth ce was writing in the early part of the 
e times ntury; he was expressing the spirit of 
was unde quite well. A reaction to elementalism 
thinking rway, and it has thoroughly infused the 
Stressed a the ethologists. Among the concepts 
i y Jennings was the idea that behavior in 


an 


Ig&her 
E lower animals is on a continuum: He 
inthe ae that a homology, or commonness, existed 
sential features of behavior of all animals. 


311 
ANIMAL BEHAVIOR 


FIG. 17-4 Sensory and motor pat 
hw: 
a moth toward a flame. i 5 


Perhaps the earliest writer whose views have the 
flavor of today’s ethology was Jakob von Uexküll 
(1909). He, like Jennings, insisted upon an ex- 
haustive study of all features of the behavior of a 
species before theories of behavior were developed 
In the language of modern ethology, such a com: 
plete catalog of behavior is called an ethogram. 
Two concepts advanced by von Uexkiill have been 
highly influential in ethology. First, he held that of 
all the stimuli which impinge upon an organism, 
only certain select ones have the power to act as 
perceptual signs which release certain behaviors. 
The meaning of these perceptual signs may be 
innate, or they may be learned. Secondly, he pos- 
tulated a functional circle of interaction between 
an organism and the stimuli in its environment. He 

nds to a stim- 


pointed out that as an animal respo 
ulus, the fact of responding changes the stimulus 
ponse, because the 


surround and leads to a new res 
animal has completed a circle within itself consist- 


ing of the perception of the stimulus, an internal 
change in the receptive field, an analysis of the 
change, and the final motor act which changed the 


external stimulus situation. By their insistence on 
the study of the whole pattern of behavior, as 
against the reflex, and the use of neurophysiological 
models, Jennings and von Uexkiill were the direct 
forerunners of modern ethology. 

Two other zoologists, C. O. Whitman (1899), an 
American, and Oskar Heinroth (1938), a German, 
came to similar conclusions about the nature of 
inherited behavior patterns. Whitman studied be- 
havior patterns which seemed to come from within, 
the so-called instincts, but he argued that they were 
behaviors which had similar patterns through the 
phylogenetic scale. Heinroth was truly a taxonomist 
of behavior who emphasized the species-specific 
nature of certain patterns, and the need for describ- 
ing these exactly. 

A student of Whitman's, Wallace Craig (1918), 
was one of the first to develop a theory of instinc- 
tive behaviors using an ethological model. He re- 
jected the notion that survival value was the goal of 
appetitive behavior and substituted the notion that 
it is the consummatory response and the discharge 
of the energy involved toward which behavior is 
directed. Craig's theory was taken up and devel- 
oped by Konrad Lorenz (1950), a student of Hein- 
roth, in his theory of action-specific energy. Fur- 
ther, he argued that a lack of activity led to a 
pent-up reserve of energy. Another important fig- 
ure in modern ethology was Niko Tinbergen (1951), 
who further advanced the Craig-Lorenz theory of 
action-specific energy and initiated many studies on 
the releasing stimuli for various innate behavior 
patterns. We will turn now to several concepts 
which have been of central importance to ethological 
theory and present examples of experimentation re- 
lating to them. The first concept which we will 
consider is the fixed action pattern, which was first 
described by Heinroth and Whitman. 


Fixed Action Patterns (FAPs) 


We may begin our discussion of the FAP with a 
definition by Hess (1962): 


The fixed action pattern is defined as a sequence 
of coordinated motor actions that appears without 
the animal having to learn it by the usual learning 
Process. The animals can perform it without pre- 
vious exercise and without having seen another 
species member do it. The fixed action pattern is 
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. a ce 
constant in form, which means that the sequen 
of motor elements never varies. 


As an example of the type of invariant une 
we may consider the “fanning” of its eggs by 
small fish, the three-spined stickleback.. 


Example 17-7 Fixed action patterns in fish: Ege 
fanning in the stickleback (Tinbergen, 1951) 


Niko Tinbergen has reported the results of Sa 
servation and experiment on a small freshwate’ 
fish, the three-spined stickleback (Gasteroster” 
aculeatus). These studies have become classics 
the literature and we report them here both for He 
historical interest and because they nicely illustra 
the notion of FAPs, ing 

Ordinarily, the stickleback mates in early spr 
in shallow water. According to Tinbergen, the mea 
ing cycle follows an unvarying ritual which can e 
observed easily, since the fish will perform the 
quence in aquaria. When kept in tanks, the it. 
form a group which swims more or less as ê rate 
When the mating cycle begins, the males beng’ 
School and stake out a territory in a shallow P F 
where each will build its nest. From then or the 
intruder, male or female, is attacked if it enters in 
territory. Then the male builds a nest by gee 
out the sand and putting in a roof of dead pa 
and trash over the top, forming a hollow, cove 
depression in the sand. The tunnel which is pant 
is slightly shorter than the length of an adult enly 

When the male finishes the nest, it er re 
changes its color from a flat gray to a brigh nen 
on the chin and a bluish white on the back: fe 
the male seeks a suitable female. Since ir by 
males have also entered the reproductive 2 a 
developing fifty to one hundred eggs, which © nize 
the females to swell, the male is able to recok ims 
them. As a female approaches, the male § ined 
toward her in a zigzag pattern. When he has ia and 
the female's attention, the male goes to his neS’ ale 
puts his nose into it. This act induces the f er 
to enter the nest, with her tail out one end an tail 
head out the other’ The male then prods nier her 
with a rhythmic set of thrusts, and she ee jte 
Sees. The entire ritual takes about a m ters 
When the female leaves the nest, the mae ng te 
and fertilizers the eggs. He then goes lookin 
another female. 


d 
After the male has courted and consummate 


the’ 


FIG. 17-5 Male three-spined stickleback 
giving ventilation to eggs. Dots indicate 
the position of KMnO: crystals; dotted and 


SH 
> a a solid lines indicate observed currents. 
72 (Tinbergen, 1942) 


pulse 


pattern with several females, his mating im 
a to subside, and his normal color returns. 
a en the male begins to fan or ventilate the eggs 
oe in Figure 17-5. 
ic male positions himself near the n 
ably t Over the eggs with his pectoral fins, pre 
0 enrich with oxygen the supply of eggs. 


he nest and fans 
sum- 
Each 


day, as the eggs mature. they require more fanning, 


and the male spends greater time fanning them until 
ie eggs hatch, When that happens, the male 
“ards the nest, keeping the young together until 
» eY mature enough to leave the nest and join the 
chool, 
as tn this fanning behavior is con b 
inb | as external factors was demonstrated y 
incr ergen in the following way- Ordinarily, fanning 
eps in duration each day until the eggs hatch. 
rep] if the eggs are removed on the sixth day and 
ee with a fresh batch of eggs from a fresh 
‘Sst, the pattern of fanning changes markedly. The 
Now spends a lower percentage of time fanning, 
a the duration of the fanning period in terms of 
ig > Spent fanning is increased. Clearly, the fish 
ternal oming an FAP which depends on both in- 
and external sources of stimulation. 


trolled by internal 


and 


ne point, it is well to list four empirical prop- 
Moltz of the FAP which have been presented by 
'Yped (1965). He suggests that FAPs are stereo- 
ariant in that they are expressed in a highly in- 

$ nt manner within a species. Further, they 
tr w tndependence from immediate external con- 

Also, FAPs show spontaneity, @ term used 
esignate the apparent changes in the responses 


Whi 

dien are independent of changes in external con: 
ns. One of the most striking phenomena in this 
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category is the relationship of the strength of a FAP 
as a function of the time since it has last been per- 
formed. Thus, if a male stickleback is prevented 
from fanning its nest of eggs, when it is returned 
to the nest, it will show a large increase in the 
intensity of fanning. This is not due to changes in 
the chemical constituents of the eggs or water, 
since the experimenter (van lersel, 1953) found the 
same results if the nest was completely enclosed 
during the experiment. 

A-second phenomenon which illustrates the con- 
cept of spontaneity is the appearance of FAPs in 
vacuo. The FAP will appear in an inappropriate 
situation if the animal has been kept from perform- 
ing the response for a long time by elimination of 
those cues which ordinarily release the behavior. 
Thus, van lersel (1953), reported that the fanning 
behavior of the stickleback is sometimes exhibited 
when there is no nest present. In their discussions 
of vacuum behavior, ethologists often contrast FAPs 
with reflex behavior, pointing out that FAPs must 
be considered to be different from real reflexes be- 
they show this vacuum behavior. That is, 
there is something building up within the nervous 
“system which tends to lead to FAP behavior, and 
the FAP will appear spontaneously without the usual 
releasing stimulus. The reflex, on the other hand, 
occurs only when the proper stimulus elicits it. 

Finally, FAPS must be independent of indi- 
vidual learning. t to investigate this at- 
tribute of FAPs, the ethologists have made use = 
particular technique, the isolation he e 
simplest example of the method consists o pie 
ing young from the oe ae os ae pe 

contact with aauits- ey f 
i Te nA to see if they exhibit species- 


cause 


In orde 


specific behaviors. For instance, Tinbergen (1942) 
has reported that male sticklebacks reared in isola- 
tion perform the species-typical zigzag courting 
dance even though they have never seen another 
stickleback. Even more strikingly, they would per- 
form the dance if they were presented with a card- 
board model of a swollen female. 

The FAP plays a central role in ethological theory 
as well as in empirical research. We have referred 
already to two attributes of theoretical concern. 
First, FAPs are held to be genetically determined, 
and in that sense, they are instinctive. In the sec- 
ond place, an FAP has a specific source of energy, 
referred to as action-specific energy. A nice illus- 
tration of the thinking of the ethologists on this 
aspect of FAPs is given by Bullock (1961): 

It seems at present highly likely that for many 
complex behavioral actions the nervous system 
contains not only genetically determined circuits but 
also genetically determined Physiological properties 
of their components so that the complete act is 
represented in coded form and awaits only an ade- 
quate trigger, either internal or external, 


Bullock's notion of an “adequate trigger" relates 
to another concept which has been of major im- 
portance to the ethologists, namely, a releasing 
stimulus, or releaser. Tinbergen and Lorenz have 
argued that certain innate reactions show a depen- 
dence on a certain set of sign stimuli, which leads 
to the conciusion that there must be a special neu- 
rological sensory mechanism which releases the 
patterned reaction and is responsible for its highly 
selective nature. They call this mechanism the 
innate releasing mechanism. This concept has led 
the ethologists into a consideration of the neuro- 
logical bases of innate behavior. We will first dis- 
cuss the nature of releasers and then conclude our 
discussion with an example of a neurological model 
derived from ethology. 


Releasers and Innate Releasing Mechanism: 
(IRMs) 

Thus far, we have dealt with FAPs without detailed 
discussion of the particular stimuli which release 
them. Much exploration of the nature of releasers 
has been done by the ethologists. We will examine 
two illustrations of their work which make funda- 
mental points about the nature of releasers: animals 
react automatically to sign stimuli, with little in- 
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Sight, and the nature of the sign stimulus is both 
qualitative and relational. 


Example 17-8 Chick rescue reaction 
1933) 


(Bruckner, 


The conservation and survival of many species 
depends on the care given the young during their 
early days. This is one of the truisms which We 
take for granted without question, yet we seldom 
ask just what events lead to the exhibition of care 
responses in the various species. Thus, the be 
man mother responds to the cry of her child, bu 
she also becomes concerned if the child shows 
Struggling movements. Thus care is elicited by 
both visual and auditory cues. However, in lower 
animals such as the chicken, such is not the case 
Bruckner Performed an experiment on chickens 
which illustrates the dependence of the hen on audi- 
tory cues, i 

Ordinarily, if a chick finds itself in trouble and ÎS 
away from the nest, it cries and beats its wings: 
The hen then rushes to it and performs a reren 
i) Which she guides the chick back to the nest. 1 
however, a chick is taken from the nest and place 
in plain sight of the hen, but under a glass bell ja” 
the hen will Simply ignore the chick, even if = 
chick engages in wild flapping and running abou" 
Since the hen cannot hear the chick, evidently the 
FAP of rescue is not released. Proof of this comes 
when an Opaque barrier is placed between a pues 
Since she can hear the cries of 2 
‚ even though she cannot see it, she rush® 
aven ithe barier and Ho) the rescue, “The situation 
's shown in Figure 17-6. We can therefore oO” 
clude that rescue behavior is indeed an FAP of @ 
highly specific sort which is released by the ave!” 
tory stimulus 

Our second example is a classic in the literatur® 


: ‘thou 
we will present the example witho 
further explanation. 
or 
Example 17-9 The relational nature of the poe 
stimuli: Fighting behavior in the stickleback ( 
bergen, 1951) 
f 
In Example 17-7, we discussed the pattern A 
reproductive behavior in the stickleback. It will s 
recalled that the male changes color when it h@ 


2 < 


PN (0 


bui 
en nest and then engages in fighting behavior 
territor any other male which happens to enter its 
of the a Tinbergen has also explored the nature 
Y the agro which elicits this fighting behavior, 
e ale of models which more or less resemble 
‘Wor sa stickleback in his nuptial markings. 
Sign put Te of models were used. The basic de- 
of the mal e red color, which appears on the belly 
all other e at this time, into direct competition with 
ne an ORRDIIE DE characteristics of the fish. 
he fish s of models were very accurate models of 
a bier E that they lacked the red coloring of 
mately ren male. The other series only approxi- 
rad ze preserited a fish at all but had two types 
Placed an markings. In one set, marking was 
Nal le igs pasien the model, that is, 
importane erside of the model. To check on the 
Proximatel, of the position, the second set of ap- 
red ak identical models had equal amounts of 
Pcations nn but they were located in inappropriate 
he a ASKON the upper side. 
Willy tossa indicated that sticklebacks attacked 
Only if the mode!s which had red on them and then 
the belj markings were in the proper location, on 
Tinb y of the model. 
Point robe pS experiment illustrates the important 
qualitativ FAPs are not solely under the control of 
ets of e differences in the stimuli. Since the two 
approximate models had equal amounts of 
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FIG. 17-6 Experiments on reaction of do- 
mestic fowl to distress call of chick. (Tin- 


bergen, 1942) 


it is clear that color alone was not the 

in the behavior of the fish. 
relational factor, namely, the posi- 
tion of the red coloring, which determines whether 
the fish will enter into an attack pattern against the 
model. Fixed action patterns are obviously com- 


plexly related to environment. 


red color, 
controlling factor 
Rather, there is a 


A final ethological concept which we will consider 
is the notion that innate behavior consists of an 
organized sequence of subacts arranged in a hier- 
archical way. This hierarchical organization can 
be found in an examination of instinctive behaviors. 
Tinbergen has applied a hierarchical analysis to the 
reproductive instinct of the stickleback and presents 
a diagram, shown in Figure 17-7, which illustrates 
the principles involved. Notice that the complex 
organization of reproductive behavior involves sev- 
eral distinct and quite independent lines of activity 
which coexist as propensities within the animal yet 
which involve different FAPs. Thus, the onset of 
the reproductive stage leads to dispositions for 
fighting, nest building, mating, and care of the 

be classified as an 


offspring. Each of these can 
appetitive behavior which shows two attributes: 


(1) the pattern of behavior has a purpose, that is, 


it leads to consummatory activity, and (2) it has 
variability and plasticity in that the exact form of the 


behavior which occurs is dependent on the external 


levelofthe | 
consummatory act 


chasing 
bena 
fighting — threatening 


etc. 


digging 
nee, testing of materials 
Be 


a R haring 
nn gluing 


Reproductive 
instinct 


£ 


care for offspring = 


SS 


etc. 


zigzag dance 
Se leading female to nest 


aa showing entrance 


> SI wivering 


fertilizing the eggs 
etc. 
fanning 


rescuing eggs 
etc. 


FIG. 17-7 Principle of hierarchial erganization in the three-spined 


stickleback. (Tinbergen, 1942) 


stimulation. Thus a stickleback will fight another 
male, but the nature of the fight will depend on the 
location of the other fish and its behavior. At the 
second level of the sequence, the consummatory act 
is characterized by simple stereotyped actions which 
depend closely on the.stimulus surround. The hi- 
erarchy of behavior involves a complex sequence 
which results in a stereotyped consummatory act. 

It may clarify our understanding of the ethological 
tradition to examine a phenomenon which illustrates 
many of the points which we have been making, 
This mechanism, called imprinting, establishes in 
certain young birds a tendency to follow or remain 
close to the mother or some mother Substitute. A 
number of salient facts about it are described in the 
experimental data presented below, 


Example 17-10 Imprinting in chicks (Hess, 1959) 


The phenomenon is a well-known one familiar to 
anyone who has watched a mother hen with her 
brood foraging in a barnyard, or a mother duck 
swimming in a pond followed by a line of ducklings. 
It was not very clear until recently, however, how 
this tendency Occurred, at what age it could be es- 
tablished, to what range of objects besides the 


mother and what evolutionary significance it might 
have. 
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b 
One of the pioneers in the work on these PIO. 
lems has been Eckhart Hess (1959) at the 
versity of Chicago. Hess has made use of en 
perimental situation shown in Figure 17-8. : then 
are hatched in incubators in the laboratory on ee 
exposed to the surrogate mother in the apP4 time 
at different ages. A record is made of the (e.8" 
during which the chick follows or is close En con 
within 1 foot of) the surrogate. Among othe more 
elusions, the following emerge as some of the 
important: . 1 during 
1. There appears to be a critical period sured 
which imprinting occurs most readily as mea 2 
by later strength of following. The exact tir 150 
this critical stage will vary with the species on 
with the manner of calculating age. Time of + take 
ing from the egg is rather variable and does NO de 
y 


ex 


tch: 


place in all individuals at the same degree no 

velopmental age (Klopfer & Gottlieb, 1962): rin 

theless, the existence of a critical period for imP 

ing does seem well established. doe 
2. Duration of exposure to the surrogate ns of 

not seem to be very important. The conditio 


; f hus 
Presentation, however, do appear crucial. as 


imprinting occurs more readily to a init Par 
against a stationary object. The presence 


l J keep 
ners that have to be "hurdled” by the chick to 


eee 


Up wi 
a gan the moving surrogate also seem to produce 
l ger attachment. 
Many aE UGA and ducks and probably a good 
Variety of r species, the young will imprint to a wide 
ome of dig of varying shape, size, and color. 
amples a ese are more effective than others. Ex- 
to note je shown in Figure 17-9. It is important 
Object is at, if opportunity for imprinting to some 
itself kar permitted, following does not occur by 
this Käse. on. That is to say, genotype does not in 
in u determine the behavior—but only 
ere are fon with an environmental experience. 
Pean For egal ee to this, however. The Euro- 
e Sense a American cowbird are parasitic, in 
er speci at they lay their eggs in the nests of 
eir own nn In spite of not being exposed to 
II later Sg for quite a long time, these birds 
own kind ill flock and mate with members of their 
Uffered à In this case, the genotype is strongly 
ere u environmental contingency. 
ing than a many more facts known about imprint- 
also man e have the space to list here. There are 
adaptive m more yet to be found out. It is an 
© ensure en of great importance in helping 
Period see that young animals survive the early 
ess, and ife during which they are relatively help- 
and mate second, that later in life they associate 
e with members of their own species. 


wi 


Phys; 
a geal Basis for FAPs 
Observati ethologists have gathered 
ional data, they have begun 
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more and more 
to consider the 
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FIG. 17-8 Apparatus used in Hess’ study 
of imprinting. (Hess, 1959a) 


underlying physiological mechanisms of behavior. 
Specifically, they have come to be concerned with 
the manner in which the drives to behave in certain 
ways are related to the brain. By making use of a 
technique involving electrical stimulation of the 
brain, von Holst explored this problem with some 
success. In the following example, we will consider 
some of his findings on the effects of opposing two - 
drives which are elicited by electrical stimulation to 


the brain. 


e 17-11 The brain and action specific ener- 


Exampl 
effects of conflicting drives (von Holst & 


gies: The 

von Saint Paul, 1963) 

These researchers adopted the methods pioneered 
by Walter Hess on electrical stimulation of the brain 
in order to relate FAPs to the central nervous sys- 
tem. The technique involves the placing of elec- 
trodes into certain parts of the brain. We will 
discuss the techniques in Chapter 18, in which 
emotional behavior is discussed. Here it is suffi- 
cient to mention that when a current is passed 
through the electrodes, it is possible to elicit chains 
of behaviors which are recognizable as the appeti- 
tive sequences to which we referred above. The 
experimenters were interested in the results of 
simultaneously eliciting two of these patterns of 
appetitive behaviors. Multiple electrodes were im- 
planted in chickens and were positioned in those 
parts of the brain from which appetitive behavior 
chains could be elicited by electrical stimulation. 
Two sites were simultaneously stimulated in order 
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to explore the functional relationship between the 
two appetitive systems. 

Several effects were obtained. In the simplest 
case, the animals simply combined the behaviors of 
the two chains. Thus an animal might sit down 
and preen or turn its head while cackling, and so 
on. This type of reaction occurred when the be- 
haviors were not antagonistic. 

In a second class of responses, the animal would 
make a compromise between the two response sys- 
tems. Thus, it might combine searching behavior 
involving raising the head and peering with the 
sweeping motion of the head shown in food seeking. 
In the combined form, the head was raised and 
moved only slightly. In a final class of combined 
behaviors, the animal showed an alternation between 
the elements of the two sequences, giving one be- 
havior, then an element of the other. 

Frequently, however, only one of the two classes 


appeared, the stronger behaviora 


| force suppressing 
the weaker, 


However, a result appeared which is 
reminiscent of the behavior in vacuo phenomenon 
which we discussed above. When the stimulation is 
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color. (Hess, 1959) 


d 
turned off, the behavior which was suppress® 
occurs, t 

Von Holst and von Saint Paul observed that i 
exist various processes within the organism Y en 
have a time course buildup. These processes: the 
released by an appropriate stimulus, lea s 
behavior. If two or more of these process? nd 
teract, the stronger suppresses the weaker “4 
then the weaker will appear at a later time. saint 
result of his observations, von Holst and von es of 
Paul postulated a cyclic nature of the proces? ive 
the brain. As a result of such processes, the © er 


. 3 es 
to perform certain behaviors waxes and wan 
time. 


nere 
ich 


rie5 
The ethologists, then, have advanced w l 
which attempt to explain instinctive a de 
terms of functional models of the brain. og the 
velopment of such models and the exploration s and 
relationship of brain and other body structure ni 
behavior has traditionally been the province E cow 
iological Psychology, and we now turn tO 
sideration of this field, 


CHAPTER 18 


PHYSIOLOGICAL PSYCHOLOGY 
NTRAL NERVOUS 


AND BEHAVIOR 


THE CE 
SYSTEM 


on CENTRAL HYPOTHESIS AND METHODS 

HYSIOLOGICAL PSYCHOLOGY 
mathe hology have been 
ee havior can be ex- 
wt in terms of the physiochemical reactions 
s in the organism. This idea has a long history. 
Svent have seen in Chapter 13, Descartes, in the 
to nteenth century, considered animals to be au- 
an, thus he used a mechanical model to ex- 
their functioning. His ideas influenced many 
Philo French philosophers who formed a apes 
held di thought called materialism, W ic 
cites the brain is a physical organ which = 
Scienc thought. Materialism entered the biologica 
Very es when four students of Johannes Muller, a 
Mote poinent physiologist, formed a pact to pro- 
Ludwin aterialism in physiological theory; these were 
8, DuBois-Reymond, Helmholtz, and Brucke. 
came highly eminent scientists, and it was 
Seer the influence of three of them that much 

h Ysiology developed in the way it did. 

© father of Russian physiology and psychology, 
and u chenay, was a student of Reymond, Ludwig. 
fram elmholtz, and in his writings he adopted the 
work of mechanistic thought. From his stud- 
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S in physiological psyc 
by the principle that be 


throy 


$ 


ies of the inhibitory action of the nervous system 
henov concluded that all voluntary motions were 
due to reflexes within the nervous system. He pub- 
lished these views in his book Reflexes of the 
Brain. Sechenov’s influence on his student Ivan 
Pavlov resulted in a profound materialistic bent in 
Russian psychology. . 
Among the most enduring problems for physi- 
ological psychologists has been the question of the 
loci within the brain er = righ an 
_ The problem is a critical one, not only 
cae of its heoretical interest to professional 
psychologists, but also because of its relevance to 
the causes of feeblemindedness, senility, and all 
forms of mental defect. Some of the most impor- 
tant studies of learning and the brain have involved 
the use of a particular technique: surgical removal 
of cortical tissue by ablation. We will summarize 
dies. 
x ee a a discussion of studies of brain 
function based on ablation without mennen © 
father of that method, Pierre ipune Ne o ne 
the nineteenth century. A very skilled surg 


Sec! 


a time when the art was not yet refined toa high 
degree, Flourens performed a long series of studies 
on brain function in the period 1820-1867. ‚He 
was profoundly influential in his arguments against 
the then current view that the brain functioned in 
an atomistic way. He argued for a unity of func- 
tion and advanced a long set of postulates—in gen- 
eral, remarkably correct—which assigned to the 
various parts of the brain a specific function, yet 
argued that the brain acts as a whole. He stated 
that it was the principle of unity which dominates 
all brain function. 

Following Flourens, perhaps the most famous re- 
searcher was Broca, who discovered a specific area 

“in the brain responsible for speech. His work ap- 
parently indicated a return to a localization of func- 
tion as the best model for the brain. 

Broca’s work seemed to support the viewpoints 
of the phrenologists Gall and Spurzheim, who had 
advanced the idea that there were particular areas 
‘of the brain responsible for specific functions. Al- 
though many of the tenets of the phrenological doc- 
trine proved to be untenable—such as the idea that 
the shape of the skull reflects developmental differ- 
ences between functional areas of the brain—the 
phrenologists were tremendously popular and “in 
vogue." In addition, they greatly influenced the 
course of history by directing attention to the prob- 
lem of the role of the brain in determining the na- 
ture of mental life. Because the phrenologists put 
forward such an atomistic view of brain functioning, 
Flourens and later workers seemed less radical than 
they might have. Further work performed in the 
latter part of the nineteenth century was principally 
designed to explore the effects of brain lesions on 
perception and on motor control. But it was only 
with the work of Shepard Franz (1902) that a direct 
attack on the locus in the brain responsible for 

learning was begun. 


Example 18-1 Localization of function in the brain: 
Learning ability (Franz, 1902) 


Franz made use of the puzzle box developed by 
Thorndike, which we discussed in Chapter 13. He 
trained cats to escape from the box and then surgi- 
cally removed their frontal lobes. The subjects 
showed a loss of retention after the operations. But 
his results did not fit the exact localization model of 
the phrenologists who had preceded him. In fact, 
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he found that those cerebral areas whose pais, 
produced a loss of habit were not sharply define i 
and even their approximate locations were subjec 
to variability. Further, he discovered that destruc: 
tion of an area might lead to loss of the memory 
of a learned function but would not cause total loss 
of the function. Lost habits might even be restan 
lished. Such findings seemed to swing the weigh 
of evidence to a support of Flourens’ view of vun 
of function in the brain. But research into t A 
mind-body problem did not move into its moder 
high rate of productivity until some time later. 


THE GEOGRAPHY OF THE BRAIN 


We will now present an overview of the field i 
an examination of some of the major ideas er 
have dominated it. Perhaps the most important © 
these orienting attitudes has related to the relatio 
between the anatomical structure of an organist 
in particular its brain—and psychological functi d 
In the short history just presented, we have allu 
to one facet of this controversy: the search for 
locus of ability to learn. The issue has 
whether there was an exact localization of tane 
in the brain or whether psychological functions 
served by the whole brain in a general way- he 

At this point, it may be helpful to consider priv 
views of a contemporary theorist in the area ro- 
bram of Stanford University, a surgeon and nents 
Physiologist, who has conducted many experi al 
designed to relate brain structure to behat eS 
function. From his own work and that of Of 
he has developed a model of brain function. 

Pribram (1960) has stressed the manner in 
the vertebrate brain has become more complex 
Ing its evolutionary history. Examination © indi: 
brains of successively more complex animals "we 
cates some general patterns of developments: ‚os, 
find in very primitive forms, such as fish, TP inal 
and to some extent birds and mammals, @ $ 
cord which follows the path of the vertebrate ; the 
ending in an enlarged complex of neural tissu ‘Asi 
brain. Such brains can be divided into thre® P% iyi- 
the forebrain, midbrain, and hindbrain. It 10 
sion applies through the phylogenetic series _ pe 
man. Of course, as the organisms themselV com 
come more complex, their brains become More 
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FIG 
. 18- 
1962) 1 A hypothetical primitive vertebrate brain. 


Plex, 2: 
wi cae it is this process of evolution of the brain 
it wines interested Pribram. 
the Palit our discussion to be acquainted with 
Fiore, 12 common to the brains of vertebrates. 
labeled 18-1 a simple brain is sketched and 
Chief can" this primitive form of tia brain, the 
the Paka i of the forebrain are the olfactory lobe, 
a clump se the thalamus. The latter consists of 
ainly, it ne cells and has several functions. 
UL of the lrects messages coming into and going 
In a yerti brain. The next structure, considered 
ical" direction, is the midbrain, which con- 


Sists 

of ‘ 

control > optic lobes, which in this primitive brain 

Cerebellu e eyes. The hindbrain consists of the 
m, which plays a role in coordination of 


h acts in the main- 


vem 

e 

nt, and the medulla, whic 
n and 


enan 
circulati Of such basic functions as respiratio 
ri > of the blood. 
the “whee that the course of evolution of 
as ear not been entirely vertical; that is, the 
Rue top simply grown more complex structures 
inher, he Ba the higher forms have emerged. 
to ree uggests, the brain can best be divided 
ich has einige sets of structures each of 
the cerebrum ertical organization, from the stem UP 
© core js as shown in Figure 18-2. The primi- 
ap sisting ‚ as the name suggests, the brain stem, 
7 ve it, nr spinal cord and the structures just 
ver, YPothala medulla and reticular formation, and 
"Y basic mus. These structures underlie those 
Processes necessary to the maintenance 


brain 
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Cerebellum 
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(After Hilgard. 


of life, such as breathing, circulation, regulation of 
the salt content of the blood, maintenance of body 
temperature, and control of heart rate. 

Situated around the core are the structures of the 
old brain, which appear to have evolved from the 
core at a very early stage. They have been called 
the visceral brain by MacLean (1950), because part 
of their function seems to relate to such processes ` 
as digestion and emotion. Pribram has suggested 
that this part of the brain is in control of these be- 
haviors, which have a “programmed” aspect in that 
they have a time course through which they run. 
Thus instinctive behaviors and other long-term pat- 
terned behaviors appear to depend on the old brain. 
Pribram has called this system the internal system 
of the brain and related it to basic adaptive func- 


tions. 
On the other hand, 


brain includes those po 


the external system of the 
rtions of the brain which are 
quite specific in function, in that they are concerned 
with sensory and motor control, Principally, this 
involves the cortex. In using Pribram’s analysis we 
will first consider the external systems, with their 
high degree of specificity of function, and then turn 
to the internal, more diffuse systems. 


D OUTPUT SYSTEMS OF THE BRAIN 


of analysis of the external system, 
ider the central nervous system 
ssion and storage of informa- 


INPUT AN 


For purposes 
it is useful to cons 
as a means of transmi 
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FIG. 18-2 Sketch of Pribram’s model of a brain. 


tion within the organism. Using an information- 
theory approach we can develop two notions about 
bodily processes: information is carried and stored 
in structures, and each structure has a particular 
informational function. Thus, the concepts of struc- 
ture and function will guide us in our analysis. 
The first system which we will consider is the 
sensory system, which delivers information about 
the world to the brain. Our discussion of percep- 
tion stressed the phenomenological approach. Here, 
we shall consider sensory processes from the view- 
point of physiological psychology, which asks, es- 
sentially, what structures mediate the functions of 
sensation and how they do it. Historically, several 
questions about the nature of sensation have been 
of interest to biologically oriented psychologists. It 
has been apparent that not all physical events in the 
environment are encoded into neural events. One 
may ask which events in the world are encoded and 
which are not and, further, what the mechanisms 
are by which such a selection is accomplished. We 
will examine these problems by considering some 
generalizations about sensation without regard to 
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- A wo 
any particular modality. Then we will consider t 
specific sensory systems, audition and vision. 


The General Processes of Stimulus Reception ipped 

The receptor organs with which we are equipP' i 
have a selective nature in that they are set for 
physical energy of a certain sort, usually ape 
to as the adequate stimulus, which is defined a 
that particular form of energy which best en o 
receptor. In addition, receptors are selective 4 in 
what they report about the environment. Even uli 
its own field, a receptor does not report all ee 
present. For example, there is an absolute A a 
old for the adequate stimulus. That is, there re 
value of stimulus intensity which must be ee 
before the receptor will be activated. In ger at 
our absolute thresholds are very low, indicating | in 
our receptors are extremely sensitive. chien is 
general, the more the energy by which a receP true 
stimulated, the greater is its response. It IS no 
that our Perceptions change along a dimensia f 
magnitude. However, changes in the intens 
our experience of stimuli are not the same ê 


changes in intensity of the external stimuli ! 
selves, 


different 


e 
For different sensory modalities, ther? atl 


rt 
rates of change in the psychological e 
ence, as shown in Figure 18-3. menal 
As the figure shows, the increase in pheno si 
awareness of a particular kind of event in ter 
cal world is different for different modalitier „.ize 
considering the figure, we can intuitively "°° no 
the benefit to the Organism of each of thes? atrio 


tions. Notice that small increments in he ock, 
shock will give rise to large increments in fel uired 
while lar 


ge increments in luminescence are red ass! 
to give rise to small increments in brig m 
Clearly it is highly necessary that an organ unt 
Spond to shock with small changes in the air th 
of stimulation present, while it would inea of 
behavior of an Organism if small increme right 


luminescence gave rise to large changes I!" 
ness. 


tis 
A second type of threshold which is impor i 
the study of Sensory processes in the dif mulation 
threshold, defined as that difference in m tha! 
which is necessary in order to detect the me je 
a change has occurred. In many cases, tr 

tectable differences are a function of the $ pee" 
of the original stimulus. This relationship N? 


Psychological perception 


Physical stimulus in linear units 


expres 
i sed as Weber’s law, which states that AZ/I 


sa k 
iu Mately constant over the middle range of 
In this sic for the modality being examined. 
Stimulus Palen ys I is the intensity of the original 
Sary for a E AI is the change in stimulation neces- 
t may he to be perceived. 
intensit stated as a generalization 
More Racer involve the activation of more an 
Ceived as Ptor units. Thus, as a stimulus is per- 
growing more intense, SO there is the in- 


Volve 
Ment of more and more receptor units within 
t stimulus. On the 


f qualitative differ- 
modality, appears 


in that changes 


e 
other gan responsible for tha 
ences ane discrimination © 
o requir in the same sensory MO l 
e units attuned to slightly different stimuli. 
imensions of pitch 


Or ex 
and u the psychological di 
ese are fi actions of different physical di- 


Mens; 

Sted Pitch is a function of the frequency of 
de of aves. Loudness is a function of the ampli- 
a on waves, However, the two main di- 
are ried seas not completely independent, since they 
ne ing ed by the same receptor system. Thus, 
èss is onan the pitch of high sounds, the loud- 
Pitch is p ecreased until the terminal threshold for 
N Pitch eh Thus, sounds which are increased 
Ob equire an increase in intensity in order still 

= heard. 
ee the way in 
Ment int e physical energy of t 
o information within the nervou 


which sense organs 


he external environ- 
s system, We 


323 
PHYSIOLOGICAL PSYCHOLOGY I! 


THE CENTRAL NE 


FIG. 18-3 Psychological i 
f perceptio: 
ical stimulation. Pike MRS TEE 


may consider a single neuron to 
typical sense organ. When the Sn ans ‘ 
tion transmission begins, a local potential is set br 
at the point of stimulation, on the neuron. If this 
local potential is large enough, it can stimulate an 
action potential which travels down the neuron 
Thus, information is transmitted. In a specific son 
= ving such as the touch receptor, the stim- 

ulus sets U a enerato: 1 
local elle a poll, alen a TEE 
Much work on the process by which receptors con- 
vert physical energy into nervous system events has 
been done on the Pacinian corpuscle, which is illus- 
trated in Figure 18-4. The corpuscle is amazingly 
well designed to be sensitive to small deformations 
of shape. The corpuscles are located in the skin 
the muscles, and in the connective tissues in the 
body cavity. They are quite large in size, for re- 
ceptor organs, being 1 mm in length and 0.6 mm 
ely small changes will set up a 


in width. Extrem 
potential in the corpuscle. If a stimulus which 
causes a Ya deformation occurs in the capsule 


which is 600 p in width, a potential will occur. 
When the corpuscle iS equipped with electrodes, it 
can be shown that the generator potential develops 
along the bare nerve fiber, which is in the center of 
the corpuscle. However, although the corpuscle is 
sensitive, the stimulus which is brought to bear on 
the corpuscle does not provide the energy for the 
generator potential to start. The corpuscle supplies 
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FIG. 18-4 Pacinian corpuscle. 


the energy itself. The stimulus is just an initiator 
of events, in much the same way that the trigger 
pull does not provide the energy for the propulsion 
of the bullet from a firearm. The trigger pull merely 
initiates a sequence of events. The force for pro- 
pulsion is provided by the chemical events within 
the cartridge. In the same way the metabolism 
within the neuron provides the energy for the gen- 
erator potential. 


Auditory Reception 

In order to illustrate the importance of audition, 
we may compare it to vision. The visual receptor, 
that is, the eye, takes in more information per unit 
of time than does the ear. It is common to say that 
the human being is highly visual. But speech and 
hearing are very important, especially in social and 
intellectual development. For instance, totally blind 
students are able to attend regular colleges, but 
rarely can a totally deaf student do so, 

Our sense of hearing is extremely sensitive. We 
noted above that the Pacinian corpuscle can re- 
spond to a pressure which deforms it by only 0.5 p- 
The skin on the fingertips can respond to a vibra- 
tion of 0.5 » at 100 cps, its most sensitive fre- 
quency. On the other hand, the eardrum only has 
to move 0.5 4x 10 in order to respond, The 
eardrum is most sensitive to vibrations of about 
3,000 cps, and at 3,000 cps the movement of the 
eardrum is only 10-* centimeters. Thus, the audi- 
tory system is sensitive to extremely small move- 
ments of the eardrum. In addition, the ear can 
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respond to different frequencies at the same time 
and to patterns of different frequencies such 29 
occur in speech sounds. It is possible to study the 
visual patterns of different speech sounds by pro 
jecting the sounds on a visual display. In fact, dea 
persons can be taught to read such sound spectra: 
The essential information in speech sounds seems 
to be contained in a frequency-intensity-time pat: 
tern. 

In human beings, sound localization is a well- 
developed faculty. When many persons are talking: 
it is easier to listen to any one voice if it is possible 
to localize the source. In addition, we are able 10 
ignore sound reflections of short intervals. Finally: 
the ear is quite sensitive to change in intensity: 
the ear were a little more sensitive, we woul 5 
able to hear the movements of the molecules in th 
alr or the noises made by our own muscle tremors 
_ The remarkable sensitivity of the auditory av 
IS achieved by the mechanical structure of the °% 
This is illustrated in Figure 18-5. The ea" > 
Surface is twenty times as large as the footplaté of 
the stirrup, a bone in the transmission syste™ al 
the middle ear. Therefore, the force on the Da 
window is increased by a factor of twenty aS o 


Aion 
Pared to the force on t In additio 
eat n the eardrum. lever 


S some mechanical advantage in the ross 
System of the bones of the middle ear. g-6 
Section of the cochlea is shown in Figure ale 


The cochlea is quite small compared to thé he 
drum. It sits close to.the auditory centers ° rt. 
midbrain; therefore, the auditory nerve er wl 
The cochlea is located within the bone of the 5 lea 
under the outer part of the eye. The human c0C in 
has 2% turns. The process which is involve" nd 
converting the stimulation to the eardrum bY me 
Waves into nervous impulses proceeds aS “ln nt 
The movement of the eardrum leads to MOV" ‚ne 
of the bones of the middle ear which push or jon 
cochlear fluid through the window. This M° ck 
causes the basilar and tectorial membranes t° dia 
and pivot about the two points shown in the uc 
gram. Small up-and-down motions of the two Sing 
tures are converted into a shearing motion P 
the hair cells sideways, achieving a mechanic? ical 
fect on the hair cells. The points of mech" he 
advantage are the difference in size betwee” the 
eardrum and the oval window, the lever action °" of 
bones of the middle ear, and the shearing act! 
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Cates, re potential occurs. As this sequ 

Process markably enough, we hear by touc 
of auditory transduction. 


Visual Reception 

E S to overestimate th 
ila r ay responding to t 
stimulated, reflex reactions are i ua 
requently. However, even though we all use vision 
Wo visual we are not usually aware that we have 
ualit ‚systems. Table 18-1 illustrates this 

y of vision. 


a el of vision, that is, 
ee of receptors, the ro 
effect A by a phenomenon ca 
More bl S light becomes less ye 

ue, the rods participate MO 


e importance of 
he environment. 
n fact visually 


the fact that there 
ds and the cones, is 
lled the Purkinje 
Ilow and red, and 
re and the cones 


cones 
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e 18- 
8-1 A comparison between the rods and 


Speci Rods 
ializati OCS) __ ne 
ization Specialized response tol 
light. Used in night vision. 
ected to one 
he number of 


ow intensity 
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Nnections 
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Many rod 
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retinal ganglion © 


rods/ganglion cell increases toward 
the periphery of the eye- Such an 
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arrangement is good fo 
effects. 


ZA Auditory tube 


— Cochleo 


FIG. 18-5 Semischematic i 
of the ear. phe 


That means that as evening comes on we ex- 


less. 
perience a brightness shift. That is, the rods 
which are sensitive to lower intensities of light ba 


organ of sight. Since the rods 


come the effective 
h light, we see things as bluish 


are “tuned' to bluis 
in dim light. 

With this brie 
{information enters t 
to our discussion O 
function as exemplifi 
of memory. 


f examination of the way in which 
he organism, we can turn back 
f the relation of structure to 
ed by the search for the locus 
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atest of modern psychobiologists 
(1929), who, while a student at 
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Johns Hopkins University, worked with Franz at 
Walter Reed Hospital. It happened at this time that 
a second behavioral technique had been developed, 
by Stone: the so-called spatial maze, once a familiar 
part of every psychological laboratory which dealt 
with learning in animals. The development of the 
maze was one of the factors which enabled Franz 
and Lashley to explore further the effects of brain 
lesions on behavior in rats, Lashley continued his 
explorations during the period from 1917 through 
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sm 
the human cochlea. (Ra 
sen, 1943) 
ons 
sion 
1940. He varied the sites and sizes of the l€ a22 
in the cortex. The effects of these lesions 0" "im 


learning and retention of learning convince? on 
that the location of the lesion had little effe the 
behavior. However, he found that the size = of 
lesion was highly correlated with the num od. 


WI g 
ar n tis sense that when a maze habit was 
localized rough training, the trace of it was not 
after the in any one part of the cortex. Rather, 
formance ii of part of the cortex, the per- 
tity of th o the animal would depend on the quan- 
mass aoe tissue which remained. This notion of 
in direct on isa refinement of Franz' position and 
the phre e to the extreme atomism of 
were ee ogists. Thus, the theories of Flourens 
Hoa lized byi Lashley; 
Some er explanation of brain function requires 
Mass a re and qualifications of the principle of 
Shown ction. There are, as Broca and others have 
Important te. of the cortex which are functionally 
e occipit or some kinds of behavior. For instance, 
retina ot al, or visual, cortex, the area to which the 
is to m eye projects, is necessary if the animal 
800d hag visual discriminations. Lashley did a 
Veloped al of work on visual discrimination and de- 
Visual Ph ni for teaching rats to make 
Which discriminations: the Lashley jumping stand, 
en = shown in Figure 5-4. He found that 
e A part of the visual cortex is destroyed, 
Out at ih parts are equal in their ability to carry 
example ba the simplest function of the area, for 
the pring brightness discrimination. He formulated 
ES ae A of equipotentiality to describe this 
ich on. The amount of the functional area 
locus ne after the operation, not je ger 
Variable, ich has been destroyed, is the significan 
oe viewpoint that central integration in the 
Some h Participated in by the entire cortex although 
o Fe subareas may be more 
Particu| ic functions did not 80 unchallenged. In 
working, Walter Hunter (1935), who had been 
Sok ie with lesions and their effects on memory, 
ey's Fe with Lashley. Hunter questioned Lash- 
Ments erpretation of the results from maze experi- 
; - In Hunter's view, the most important func- 


tion 
Of the cortex is sensory integration. Since the 
c sensory cues, 


ffects observed 
of such areas 
If the size of 
more projection 
ber of sensory 


Hunter argued 
se his 


a 5 
ach ma rian involves many specifi 
aY be its own projection area, © 
hic ae function of the number 
e lesion damaged by the lesion. 
areas ka is increased, more and 
Cues tet destroyed, and the num 
Be the animal is reduced. 
ey's work was ambiguous becau 
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findings may have been the result of either the loss 

of a large amount of equally potent tissue, as Lash- 

ley said, or the results may have been due to the 

loss of multiple functions which are a part of a 

highly differentiated brain. 

Example 18-2 What sensory input is required in 
order to learn a motor task? (Honzik, 1933) 


An experimental test of Hunter's hypothesis of 
the nature of the cues in a maze was made by 
Honzik (1933), using a complex maze which de- 
pended for its solution on cues from several mo- 
dalities. Using at least forty-two rats in each group 
he taught several groups of rats to run the maze, 
The treatment consisted of removing one or more 
sense modalities from each group of rats. Thus 
one group was made blind, one group was made 
deaf, one group was rendered anosmic, that is, un- 
able to smell. Other groups had two or three of 
the modalities removed. The design of the experi- 
ment and the results were: 


ee 


Mean errors 


Group on 12th trial On 24th trial 
Normal rats EJ a N 
Deaf rats 2 1 
Anosmic rats 2 A 
Blind rats 1:5 1,1 
Blind-deaf rats 4.2 3.9 
Blind-anosmic rats 5.8 5.4 

6.4 


Blind-deaf-anosmic rats 6.2 


Honzik reported that the initial score on running 
this maze was about 6.5, which indicated that the 
blind-deaf-anosmic rats made no improvement over 
twenty-four trials. These results can be interpreted 
as support for Hunter’s notion that the solution of a 
maze depends on a number of sense modalities. 
When animals are trained in mazes which involve 
multiple possibilities for cue by which to solve the 
maze, different animals make use of different cues. 


al reply to Hunter, Lashley at- 
tempted to show that sensory input was not the 
only important factor in learning. He compared 
the maze performance of animals which were blinded 
by removing their eyes, that is, peripherally blinded 
animals, with that of animals which were blinded 
centrally by ablation of visual cortex. He found that 


In an experiment 
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central blinding had a worse effect on maze per- 
formance than peripheral blinding. Lashley then 
argued that the visual cortex not only is important 
as a sensory projection area which receives input 
from the receptors. Rather, he argued, it also 
participates in central integration of behavior. 

Lashley's work represented a major step in devel- 
oping a theory of brain function. However, it is 
clear that he did not fully solve the problem of 
localization of the engram, or memory trace. Ina 
sense, it appeared to be true that the brain as a 
whole unit was involved in many behaviors, but 
it was equally apparent that there must be some 
degree of localization. 

A rapprochement was accomplished by D. O. 
Hebb, and he did this by switching to neurons as 
the major units of analysis, instead of the broad 
anatomical areas with which Lashley had been 
mainly concerned. 


Hebb: Cell Assemblies 

In 1949, Hebb directed attention to the manner 
in which the central nervous system comes to build 
up functional connections between neuronal units. 
He first noted that stimulation of the organism sets 
up activity in the nervous system which follows cer- 
tain paths through the synaptic connections be- 
tween them. A crucial postulate in Hebb’s scheme 
states that whenever there is a transmission of 
excitation from one neuron to another, the ability 
of the first neuron to fire the second is increased. 
As a first approximation, Hebb suggested that this 
might be accomplished by a reduction in size of the 
synaptic gap between the two cells. 

Hebb’s second important suggestion was that the 
result of the development of functional relations be- 
tween neurons is a new unit, which he called the 
cell assembly, a system having a particular func- 
tional significance and, in addition, involving a 
reverberating, or closed, loop as a part of its struc- 
ture. Being a closed loop, the cell assembly can 
maintain activity over time and therefore has an 
importance in allowing the effects of external stim- 
ulation to perseverate. Psychological processes, 
such as learning or perception, occurring over time 
and based on the firing off of temporally ordered 
cell assemblies, Hebb called phase sequences. 
Thus, if a person looks at a particular form, say, a 
triangle, he may direct his glance at each corner in 
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turn. When he has followed the path through the 
corners, he will have completed a phase sequence 
which forms the neural basis of the percept of the 
class triangle. 

Although Hebb has said much more about the 
processes of learning and memory, we will consider 
only three deductions which can be made from his 
theories: First of all, by focusing so sharply on the 
development of the nervous system through experi- 
ence, Hebb stressed the early period of life. Both in 
his lab and elsewhere, many studies were performed 
on the effects of early experience on later behavior. 
We will consider several of these. In addition, 
Hebb's theory of phase sequences led to a two-stage 
analysis of the learning process—the reverberatory 
stage and the consolidation stage. We will consider 
examples of research designed to explore these 
aspects of his ideas. Finally, Hebb's emphasis on 
the synapse as the locus of the effects of experience 
directed attention there, and in the next chapter we 
will consider one line of research on the chemical 
effects in the synapses which result from experience. 


EARLY EXPERIENCE AND ADULT BEHAVIOR As We 
have seen, the work of Lashley emphasized the role 
of the brain in the behavior of mature animals but 
did not deal very much with the role of events in 
early life. But, with the advent of Hebb's ideas, 4 
refocusing of effort occurred with a new emphasis 
on the role of the early environment. We will con: 
sider two studies on such efforts in the following 
example. 


Example 18-3 The importance of early environ- 
ment for the development of problem-solving abil- 
ity (Lansdell, 1953) 


In the usual laboratory situation, rats are raised 
in small cages which restrict their environments- 
They may have enough to eat and drink, but they 
probably lack the complex sensory and motor eX 
periences such as those which are experienced DY 
an animal in the wild. Building on the ideas O 
Hebb, Lansdell (1953) performed an experiment 
which made use of a special group of rats that had 
been raised in a relatively free environment which 
allowed them a good deal of enriched environmental 
experience. This condition can be abbreviated EC: 
for environmental complexity. The animals were 
operated upon to produce lesions in the anterior 


cortex or the posterior cortex or large lesions on 
only one side of the brain. The animals were then 
trained on a maze which required a high degree of 
flexibility in behavior from day to day (Hebb- 
Williams maze). 

Lansdell's findings showed that destruction in the 
posterior cortex was much worse in terms of pro- 
ducing errors in the maze than were lesions in the 
anterior cortex or much larger lesions on only one 
side of the brain. The evidence seemed to be 
against Lashley's hypothesis of mass action and 
equipotentiality, because the area destroyed seemed 
important and the size of the area seemed not to be 
the crucial factor in causing errors. However, more 
recently, Smith (1959) has suggested that raising 
animals under complex environmental conditions 
may allow differential development of different areas 
of the brain. In a single experiment, he replicated 
both the Lansdell experiment and the Lashley ex- 
periment. He had rats which were raised under 
both complex and enriched environmental conditions 
and rats raised in the restriction of cages. The 
ral were all trained to criterion on the Hebb- 
M maze which had been used by Lansdell. 
ade posterior, anterior, and control lesions were 
testin in the cortex. The results of subsequent 
ta dr were quite interesting, in that they seemed 
For TN that both Lashley and Hebb were correct. 
ae e animals raised in cages, the rats with pos- 
> ‘ape lesions were not different in behavior 
‘eer e controls. But larger lesions in the an- 

lor cortex produced more errors than either the 
Posterior lesions or the controls. This finding sup- 
ae er in that the concept of mass action 
the = supported: the larger the lesion, the more 

ehavioral deficit. 
Mh animals raised in a complex environment 
en different results. The rats with the smaller 
controla lesions were much worse than either the 
Laat s or the animals with the larger anterior 
bien s. Thus, although the anterior lesions were 
anh as large as the posterior lesions, the animals 
Thi anterior lesions showed less behavioral loss. 
is finding goes against Lashley's principle of mass 
action. 
ee results appear to be interpretable in exactly 
Pe in which Hebb predicted. Since the EC 
that ei performed better on the whole, it appears 
aising the animals in a free environment im- 
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proved performance on problems such as the Hebb- 
Williams maze. Further, there appears to be a 
different effect of locus and size of brain lesion de- 
pending on the early environment in which the ani- 
mal was raised. At this point, it would appear that 
Lashley's concept of mass action can be upheld only 
if one uses a maze which depends on many sensory 
modalities and on animal's having been raised in a 
restricted environment. The mind-body problem is 
an elusive one indeed. Yet, common sense, after 
the fact, can find itself in agreement with the re- 
sults of this series of experimental explorations. 


The Nature of the Memory Trace 

In the chapter on behavioristic models we placed 
stress on the problem of memory. The question of 
how we manage to remember the myriad of events 
which have affected our experience is a question 
which has long fascinated man in his attempts to 
understand himself. The amount we remember is 
remarkable, and even more remarkable is the way 
in which we can search, purposefully, through our 
memory store and find some item of information 
which has been laid down in that store waiting 
changed perhaps over time, for us to seek it out and 
use it. How easily we can make use of the idea of 
a memory store. It seems quite natural to speak 
that way, and yet it is the very notion of storehouse 
in which the memories are on file which has proved 
so difficult for biological psychologists to refer to 
actual functional units within the body. It is useful 


“to divide the problem into three subproblems. First, 


somehow put information into the nervous 
But, the information seems, as we have 
be much changed by the receptor systems 
and by the means of communication between the 
senses and the store. This poses a problem of 
just what sort of informational input we have to 
record after all. Secondly, there is the problem of 
where in the nervous system the memory trace 
is laid down. Finally, we must ask how it is that 
we are able to recall items from the memory banks 
of our storage, a challenging question which has 
seen very little research. We can ask questions 
about events which pop into our minds, uninvited as 
it were, and we can wonder why it is that some 
items resist our efforts to recall them and they re- 
appear in our memories just when we have turned 
our minds away to something else. 


we must 
system. 
said, to 
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These fascinating problems involve the question 
of what changes occur in the brain during learning 
or recording of experience, and then, what changes 
occur during recall. There are a number of pos- 
sibilities: First, there is the question of whether the 
change in the organism is a dynamic one, that is, 
an ongoing part of a process, or whether the change 
is a static one. Put another way, we may ask 
whether the record of experience is simply an al- 
teration of some activity in the nervous system such 
that the rate or rhythm or circuitry is changed or 
whether it is a structural change of a stable sort 
such that some part of the system undergoes a 
physical change by growing larger, or by developing 
new connections, or perhaps even by atrophying 
and being destroyed. One theorist, Ralph Gerard 
(1953), has espoused a static view of memory. He 
has likened the process to that of the calf muscles 
of the ballerina. When the dancer practices hard 
and long, these muscles reflect that experience by 
having grown larger and more powerful. So may 
the record of experience of a psychological sort be 
stored by structural changes in the nervous system. 

On the other hand, as we have said, Hebb has 
argued that the fundamental mechanism of memory 
is the development of new functional pathways for 
ongoing activity. Activity is continuous in the 
nervous system, and when interconnections are 
changed, the records of experience are laid down. 
Actually, of course, the two theories have a simi- 
larity, in that the building up of connections must 
involve some structural change which is like that 
postulated by the static-change theorists such as 
Gerard. There is some evidence that it is unlikely 
that memory is held by continuous activity. An ex- 
perimental situation and approach to the problem 
of the dynamics of memory is presented in Ex- 
ample 18-4. 


Example 18-4 The record of experience: Dynamie 
and flowing or static and fixed (Duncan, 1949) 


One experiment on the dynamic nature of mem- 
ory used strong electric shock to disrupt the elec- 
trical activity of the brain. Carl Duncan (1949) 
trained eight groups of albino rats (a total of 120 
rats) to avoid shock by running, on signal, from a 
grid box to a safe box. The groups were given 
strong electric shocks at different intervals after 
they completed each trial of training. The intervals 
were 20 seconds, 40 seconds, 60 seconds, 4 min- 
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utes, 15 minutes, 1 hour, 4 hours and 14 hours. 
The animals were given the shock to the head 
through electrodes attached at the ears. In a con- 
trol group, the animals were shocked through 
the feet. The head shock resulted in convulsions 
on the part of the animals. Below 1 hour, the 
shorter the interval between training and shock, the 
poorer the performance of the animals which re- 
ceived the head shocks (see Figure 18-7). Duncan 


- interpreted his results to indicate that newly learned 


material undergoes a period of consolidation and 
that up to 1 hour after a learning trial electrocon- 
vulsive shock can disrupt this process and thereby 
produce amnesia. This finding has been replicated 
by Gerard and others, but recent work has cast 
some doubt on the interpretation. For instance, 
Hunt and his coworkers have shown that electro- 
shock given long periods after learning trials on bar 
pressing to avoid shock seems to cause a loss in 
ability to remember that the signal means that a 
shock is about to come but it does not impair per- 
formance on pressing the bar. The process of 
memory storage is a complex one indeed. 


In a second example of the research on the nature 
of the memory trace Roger Sperry of the California 
Institute of Technology developed an interesting OP: 
erative technique by which the brain of animals is 
divided into two separate parts. The method is 
usually referred to as the “‘split-brain preparation.” 
We will consider one of Sperry's early experiments 
and the implications which it has for understanding 
nervous system function. 


Example 18-5 The split-brain preparation: The 
memory trace is stored in the cortex (Myers: 
1961) 


Sperry and Myers (Myers, 1961) were interested 
in the question of whether memories were located in 
the cortex or in the lower parts of the brain. TO 
that end, they used cats trained on visual discrim- 
ination problems as subjects. The animals were 
their own behavioral controls. 

It is not difficult to train cats to learn a visual 
discrimination. Vision is an interesting modality tO 
use, since the nervous pathways between the eye> 
and the brain are well known. As Figure 18-8 


shows, each eye has a part of its retina which sends 
messages to each half of the brain. In the first 


experiment, Sperry and Myers cut the place where 
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the nerves from the eyes cross over, the optic 
Chiasma, which makes each half of the brain a 
monocular system, in the sense that it receives 
information from only one eye. 

Following the surgery, the experimenters covered 
One eye of their cats and trained them on a dis- 
crimination task. Then they changed the blindfold 
‘9 the other eye and found that the animals were 
Quite easily able to perform the learned response. 
Clearly the information necessary to perform was 
Capable of moving from one hemisphere of the 
brain to the other. This suggested a second experi- 
Ment, in which they not only cut the chiasma but 
a made a cut through the large tract of nerve 
ibers which runs between the two halves of the 
no corpus callosum. Now they repeated 
res procedures. Trained with one eye open and 
Pi with the other eye, the second batch of cats 
coula not perform the learned response. They 

ere truly split-brained cats in a functional sense. 

Sperry and Myers concluded that the locus of the 
a trace for visual discrimination is in the 
a ex. Since the corpus callosum is a tract which 
h ries fibers from the cortex of one hemisphere to 
= Cortex of the other, cutting it interferes with 
nn aunestian between them but not with com- 

Unication between the cortex and the lower brain. 
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(Duncan, 1949) 


Thus, memory traces must be stored in the cortex. 

The results, of course, do not decide the issue of 
whether the trace is a dynamic or a static one. 
Either type of system might be stored in the cortex. 


The above discussion has briefly outlined the de- 
velopment of research on the external systems of 
the brain and the pathways by which information 
reaches them. Now we will turn to a consideration 
of research on the role of internal systems of the 
brain in behavior. As indicated above, Pribram 
suggested that the internal systems have to do with 
the regulatory functions of the brain in the main- 
tenance of basic bodily conditions necessary for 
life, such as breathing and regulation of body tem- 
perature. In addition, these structures appear to 
play a role in control of activities which have a long 
time course, such as the emotional responses and 
the instinctive behaviors. 


THE PHYSIOLOGY OF MOTIVATION 


The theory of motivation advanced by Elliot Stellar 
(1954) has placed emphasis on the hypothalamus 
of the brain as the chief regulatory system in such 
behavior. In this respect, Stellar is a "locus the- 
orist,” in that he emphasizes the role of a particular 
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After mid-chiasma section 


Normal 


structure in the regulation of behavior. Stellar has 
underlined the fact that motivation involves more 
than sensory determinants and has suggested that 
some internal sources of programming of motives 
appear to be operating. Further, he has put for- 
ward the view that the amount of motivated behavior 
shown by an organism is a direct function of the 
amount of activity of neurons of certain excitatory 
and inhibitory centers of the hypothalamus. 

In ascribing to such loci control over motivational 
activities Stellar makes the point that the state of 
excitement of these centers is the result of a com- 
bination of several sources of influence; that is, that 
they are integrating centers rather than initiators of 
function. The sources of influence which Stellar 
suggests are (1) sensory stimuli, which arise in the 
sense organs and send afferent impulses up to the 
brain, which ultimately reach the hypothalamus; 
(2) the internal environment, which influences the 
hypothalamus through blood supply to the hypo- 
thalamus, and the cerebrospinal fluid which also 
flows near the hypothalamus; (3) certain centers in 
the cerebral cortex and the thalamus of the mid- 
brain which send excitatory and inhibitory influences 
to the hypothalamus; (4) centers in the hypothal- 
amus itself which have an inhibitory function. Thus, 
the hypothalamus involves both inhibitory and ex- 
citatory centers which are influenced by outside 
agents including higher brain centers, the sense or- 
gans, and blood and other body fluids. 

Figure 18-9 shows a simplified diagram of these 
relationships, modified so as to include all of the 
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FIG. 18-8 The split-brain experiment. 
1961) 


(Myers. 


brain and to localize the regions within the central 
nervous system. We will not be able to consider 
all the evidence for the theory, but as we begin our 
discussion of motivated, cyclic, and emotional be- 
haviors, we see that Stellar’s scheme appears to 
describe the data quite well, 


Emotional Behavior 

A great deal of work has been done by psychol- 
ogists on the emotions, beginning with the early 
descriptions by William James and others. How- 
ever, we will limit our discussion in this section to 
a discussion of the role of brain centers in the con- 
trol of emotional behavior, 


THE EFFECT or Brain DAMAGE on EMOTIONAL 
BEHAVIOR It has been shown that emotional be- 
havior is integrated at a number of different levels 
of the nervous system. The decerebrate prepara’ 
tion has been used to study this effect. If the cen- 
tral nervous system is transected above the mid- 
brain, some emotional integration remains. There 
are both anger and rage behaviors, Transitory signs 
of rage are shown in handling, but they stop 2$ 
Soon as the stimulation stops. This kind of emotion 
has been called pseudoaffective. In general, when 
the animal is not being handled, it is asleep. 

In the bulbar preparation the brain stem is tran 
sected below the midbrain. When this is done 
there are no signs of emotional behavior, which 
indicates that the midbrain is capable of some emo 
tional integration. The contribution of the dien 


FIG. 18-9 Schematic diagram of hypothalamus. (Stellar, 1954) 
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cephalon has been studied by removing the cortex 
of the entire brain, leaving intact only the hypothal- 
amus and thalamus. Under these conditions, there 
is a response known as sham rage. This is more 
than the pseudoaffective response found in the de- 
cerebrate animal. The response exhibits more di- 
rection and a lower threshold of response, and tends 
to outlast eliciting stimuli. 

Walter B. Cannon (1929), a famous physiologist, 
stressed the role of the hypothalamus in the inte- 
gration of emotional behavior. Later work with 
lesions of the central nervous system, electrical 
stimulation, and recording showed more integration 
in emotional behavior in animals with the hypo- 
thalamus intact than in animals with only the mid- 
brain remaining. Various parts of the hypothalamus 
are important in rage behavior. A particularly im- 
portant area in the hypothalamus—the ventromedial 
nucleus—is important in restraining rage as well as 
in restraining eating behavior. A lesion in the ven- 
tromedial area produces rage reactions. However, 
such reactions have direction only if the cortex of 
the brain is intact. 


Example 18-6 Role of the cerebral cortex in emo- 
tion (Jacobsen, 1939) 


The role of the cerebral cortex in emotional be- 
havior has been explored in a series of experiments 
which date as far back as the last century, but 
only beginning in the 1930s has extensive behavioral 
work been done. Jacobsen (1939) used problem- 
solving situations to explore the effects on emotional 
responses of ablation of the frontal parts of the 
brains of monkeys. Since monkeys usually show a 
high degree of emotionality when they fail to solve 
problems, the choice of such a task was an appro- 
priate one. 

After the frontal operations, the animals seemed 
to care less about the outcomes of their actions. 
They rarely displayed anger at ‘‘frustrating” situa- 
tions. Such anger as they did display was not 
prolonged. As a matter of fact, however, their 
actual performance on the problems was not much 
impaired. 


In early work on human beings, a Portuguese 
psychologist, Moniz, treated emotionally disturbed 
patients by performing operations on their brains 
which interrupted connections between the lower 
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brain and the frontal association areas of the cor- 
tex. When partial isolation is achieved by cutting 
connecting fibers, the operation is called a lobot- 
omy. If the lobes are removed, we speak of a 
lobectomy. The results of these procedures ap- 
peared to produce improvement on the part of a 
number of patients who had previously exhibited 
psychotic behaviors. There followed a period in 
which extensive use was made of the technique. 
Now, however, the development of tranquilizing 
drugs has greatly lessened the use of lobotomy. 
Work on animals, however, has continued. 

Several generalizations may be made about the 
effects of ablation of the cortex of animals. If only 
the neocortex, which is that part of the brain which 
has evolved most recently, is removed, the animals 
become placid and show little emotional response. 
On the other hand, if the phylogenetically old cortex 
is ablated, animals show rage reactions which have 
a very low threshold of elicitation. If one observes 
the patterns of emotions of animals at different 
levels of the phylogenetic scale, the patterns seem 
quite similar. This strongly suggests that emotions 
are served by a part of the nervous system which 
is relatively similar throughout the phylogenetic 
group. One such common set of structures is the 
limbic system, which is a part of the internal 
brain in Pribram's terms. It changes little through- 
out the scale of mammalian development. Figure 
18-10 shows the structures which make up the 
limbic system, 

In an early theory of emotions, Papez (1937) sug- 
gested that the hypothalamus and limbic system in- 
tegrate emotional behavior. He examined evidence 
Such as the fact that the disease rabies leads to 
lesions in the hippocampus of animals, This sug: 
gests that the emotional symptoms of the disease 
are based on the lesions and implicates the hippo- 
campus in emotional behavior. Also, there is a 
difference between the sexes in the development of 
the cingulate gyrus. This difference may be the 
basis for sexual differences in emotionality. When 
there are tumors in this region, the patient shows 
marked changes in his emotional behaviors. Fur- 
ther, it has been shown that removal of the base 
of the temporal lobe of the cortex leads to decreased 
rage behavior and increased sexuality. If, on the 
other hand, lesions are made in the hippocampus, 
or ventromedial nucleus of the hypothalamus, in- 


Olf. Bulb 


Creased rage behavior is observed. All this evi- 
dence points, quite convincingly, to some control of 
emotional behavior by the limbic system. 


Brain Stimulation and Motivation 

In the early 1950s a set of studies by James Olds 
Seemed to add even more weight to the idea that the 
limbic system was the mediator of emotions and, 
further, that it was involved in the process by which 


Chavior is reinforced. 


Example 18-7 Brain stimulation as reinforcement 
(Olds & Milner, 1954) 


While working at McGill University, James Olds 
and Peter Milner (1954) made an interesting dis- 
Covery about the brain. They were interested in 

e mechanisms of arousal and attention and had 
Put fine electrodes into the brains of rats. One 
Slectrode was located in the septal area of the 
limbic system, and in the case of that animal they 
Noticed that it seemed to enjoy the electrical stim- 
ulation, Ina fine example of serendipity, they acted 
“Pon their hunch and soon discovered that they 
Could use a shock to the brain as a reinforcement 
to shape the animal's behavior. Thus, if they 


3 7 . 
35 PHYSIOLOGICAL PSYCHOLOGY l: 


Supracallosal striae 


ABBREVIATIONS 


A.T.= anterior nucleus of thalamus 
D.B. = diagonal band of Broco 
H.= hobenulo (a part of the 
epithalamus) 
LP. = interpeduncular nucleus 
L. Str. = lateral olfactory stria 


M.= mammillary body (o part of 
the posterior hypothalamus) 


M.F.B. = medial forebrain bundle 
M.Str. = medial olfactory stria 
Olf. Bulb = olfactory bulb 
Sep. = region of the septal nuclei 
Str. Med. = stria medullaris 
Tub. = olfactory tubercle (head 


of the caudate immediately 
underneath) 


FIG. 18-10 A schematic view of the 
limbic system. (MacLean, 1950) 


placed the animal in an open field and administered 
brain shocks only when the animal was in one cor- 
ner of the field, they soon had the rat spending all 
his time in that part of the apparatus. Figure 
18-11 shows an x-ray picture of an electrode in 
place in a rat. 

When the spot was located where the tip of the 
electrode had been placed, it was found to be in 
the limbic system. Olds followed up his first ob- 
servations by placing many electrodes in many rats, 
each in a different location. He thus was able to 
map the brain for “pleasure” areas. Some of the 
structures which were ‘‘positive’’ were areas of the 
hypothalamus which are known to control digestive, 
sexual, and excretory processes. In addition, stim- 
ulating the limbic system also produced rewarding 
effects. 

But the question remained: Is intracranial stimu- 
lation (ICS) really reinforcing? To answer this, Olds 
made use of the Skinner box. In the special situa- 
tion he constructed, the animal was placed in an 
enclosure which contained a bar which when pressed 
delivered a small shock to the brain. The beauty 
of this experiment was that it forced the animal to 
do work to obtain the shock and presumably the 
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FIG. 18-11 
communication) 


pleasure of the reinforcement. If the animals would 
in fact press at rapid rates, they could be assumed 
to be reinforcing themselves with the shock. 

The results were striking. Depending on the spot 
in the brain where the electrodes were placed, the 
animals would press at rates well above the rates 
of unoperated rats, with no other reinforcement than 
ICS. In fact, some rats, observed by Olds, pressed 
at the rate of 2,000 times an hour for twenty-four 
hours, a remarkable rate of responding indeed. Ics 
can only be assumed to be reinforcing, but it was 
not clear to Olds just how ICS compared with nor- 
mal reinforcers. To explore this question, he com- 
pared the speed at which animals would run in order 
to receive ICS as against a food reward. More than 
twice as many of his animals ran faster to get to 
ICS than to food when they were run in a Straight 
alley. When animals were run ina complex maze, 
both ICS and food resulted in faster running. How- 
ever, at this point there appeared the first of many 
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X-ray of implanted electrode in intact rat. 


(Olds, personal 


Paradoxical effects of the ICS situation. It turned 
out that animals reinforced with ICS would regress 
considerably overnight on the maze problem. That 
is, they seemed to show a good deal of forgetting 
of the fact that there was a reinforcement at the 


end of the maze. Animals run for food did not 
show this loss. 


There also appears to be an interaction of sexual 
behavior and ICS. The method used to study the 
relationship involved removing the sexual organs of 
rats and supplying sex hormones, androgens, by 
injection. When electrodes are placed in the cau- 
date nucleus and used to administer ICS, there 
appears to be an interaction between the levels of 
the sex hormones in the animal and the willingness 
of the animal to work to obtain ICS. At first, after 
castration, the animal decreases the rate of re 
sponding for shocks in the caudate nucleus. How- 
ever, when the sex hormones are replaced by in- 


jection, the rate of responding for ICS goes up. 
Thus it appears that the ability of brain stimulation 
to act as a reinforcer in certain areas depends on 
the level of sexual hormones in the animal. Fur- 
ther, there appears to be a negative correlation be- 
tween the effects of hunger and sex-hormonal level 
on the rate of responding for ICS. It appears that 
the sex drive and hunger drive interact within the 
brain in a negative way. 

With further experimental work, the explanation 
of the Olds effect has become even more difficult. 
There are a number of paradoxical effects of ICS in 
addition to the regression of performance in the 
maze which we mentioned above. Miller and his 
coworkers at Yale (Delgado, Roberts, & Miller, 
1954) were able to show that some areas of the 
brain could be used to establish avoidance re- 
Sponses to ICS. Their technique involved the im- 
plantation of multiple electrodes in cats, so that with 
One electrode implant it was possible to stimulate 
the animals at a number of different levels. When 
their animals were stimulated in the midbrain, the 
animals proved to be reluctant to return to the ex- 
Perimental apparatus. Now that fact in itself is not 
enough to prove that ICS is a negative motivator. 
It might be that the stimulation of the diencephalon 
Simply resulted in emotional responses and that 
all that was happening was that the animal was 
going through the motions of being emotionally 
aroused; actually it was not "involved" emotionally. 
‘owever, Miller's animals showed learning, which 
Indicated that the effect was more than the simple 
elicitation of motor movement. 

Miller and several of his students have gone on to 
the exploration of further fearlike reactions which 
Are elicited by ICS. There are several areas of the 
Midbrain where such reactions can be elicited. The 
reactions appear to have ‘drive properties." Using 

S in these areas, it is possible to teach animals 
to escape and to avoid ICS. Thus the animals could 
© trained to make instrumental responses which 
ed to the cessation of the brain shock, or they 
Could be taught to respond to avoid the onset of 
ICS. But Roberts (1958) was able to show that in 
different areas of the brain there were different re- 
Action patterns of escape and avoidance. In some 
Areas, ICS could be used to train animals both to 
®Scape and to avoid. In other locations, the animals 
Could be taught only to escape, not avoid. It ap- 
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peared possible that there was a double reaction to 
stimulation in some of the areas negative to ICS. 
Perhaps. the onset of the ICS produced a positive 
effect, and the continuance of the stimulation pro- 
duced a negative effect. The duration of ICS 
seemed to be important. 

Clearly, the mechanisms of reinforcement by stim- 
ulation of the brain are not yet fully understood, but 
the discovery and exploration of the ICS effect has 
done a good deal to support the notion that the 
brain has specific areas which are responsible for 
specific functions. Further, the close relationship 
between the loci in which the ICS effect is found 
and the areas responsible for motivational behavior 
ssems to provide a new source of evidence for the © 
role of motivation in the learning of behavior. 


Cyclic Changes in Behavior: Sleep and Wakefulness 

Although many of us never consider it in quite 
that light, much of our behavior is cyclic, in that 
there are periods in which we engage in the behavior 
and other periods in which we do not. Of the cyclic 
behaviors, some are quite regular in their cycles, 
and others have an irregular pattern. For example, 
most of us sleep and are awake with a remarkable 
degree of constancy. It would be surprising to find 
a person who did not have a kind of biological clock 
which determined when he slept and when he was 
awake. Since sleep occupies about one-third of 
our lifetime, many psychologists and biologists have 
devoted a good deal of research to the problem of 
how and why we sleep. 

From the viewpoint of physiological psychology, 
research on sleep has taken two paths: one line has 
concerned itself with the mechanisms in the central 
nervous system which are the control centers for 
sleep and wakefulness; other research has been di- 
rected to the content of dreams and their relation to 
physiological manifestations such as the way in 
which the electrical activity of the brain changes 
during such periods. 

One of the signal contributions to an understand- 
ing of the role of the brain in sleep and wakefulness 
was made by Moruzzi and Magoun (1949), who ex- 
plored the mechanisms of arousal by placing elec- 
trodes into the midbrain and the cortex of animals. 
The electrodes were mounted so that they could be 
used both when the animals were asleep and when 
they were awake. In addition, the electrodes were 
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FIG. 18-12 EEG showing the effect of stimulation. 


Magnum, 1949) 


designed to be used both to stimulate the brain by 
passing a very small electrical current through the 
brain and also to record electrical activity which 
arises in the brain spontaneously. They found that 
stimulation of the midbrain of a drowsy cat resulted 
in arousal of the animal, and, in addition, the brain 
waves of the animal were changed to a pattern 
which is usually seen in aroused animals. If an 
awake animal was stimulated, the animal showed 
an alerting reaction and an activation pattern in its 
brain waves, or electroencephalogram (EEG), as it 
is called. Figure 18-12 shows an EEG. If an ani- 
mal is aroused by an external source of stimulation, 
such as a sound, the activation pattern first appears 
in the midbrain, which is a very complex region of 
nerve cells. Moruzzi and Magoun called this region 
of arousal the reticular activating system. 

In addition to the activity of the brain which is 
recorded on the EEG, as will be recalled from Sec- 
tion Il, there is another behavioral attribute of sleep 
which has been much studied recently; the ocular 
motor activity of the sleeping person. A sleeping 
person can be equipped with electrodes which will 
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record his eye movements. When this is done, it IS 
found that during the sleep periods in which there is 
a mixture of low-voltage, irregular, relatively fast 
waves on the EEG—the first stage of sleeping— 
there is an associated occurrence of rapid eye 
movements (REMs). These REMs are quite similar 
to the purposive eye movements which are asso: 
ciated with visual perception when the person is 
awake. Both eyes are involved in synchronous 
movements which are much like the movements 
made during changes in fixation when the person iS 
awake. 


Up to this point, our discussion has centered on 
the nervous system as the mediator of behavior. 
But, in addition to studies of the bioelectric message 
and the neuron and brain in physiological research 
of behavior, there has been a good deal of work on 
a second type of message within the body: the bio- 
chemical. As we shall see in the next chapter, 
there has developed an understanding that the neu- 
ral and hormonal systems are not independent fac- 
tors in behavior, but form a cooperative system. 


j 


CHAPTER 19 
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CHEMICAL SYSTEMS 
AND BEHAVIOR 


Although we devoted the last chapter to a survey 

of the role of the nervous system in behavior, it is 
an error to think that only the nervous system plays 
a role in the regulation of behavior. There is a 
second major group of systems which play a role 
in behavior: the biochemical systems. The study of 
these systems is assuming a new prominence In 
PSychology and biology, at least in part because of 
the very great advances which have recently been 
made in our understanding of biochemistry and also 
because of the recent emphasis on chemical forms 
Of therapy, which has changed the very nature of 
Care of the mentally ill. 
_ In our study of biochemical sy 
in behavior, we will first continue our ana l 
transmission of information within the body, this 
time considering chemical mediators of behavior: 
the hormones, the neural transmitter chemicals, and 
the chemical codes for information storage in the 
Nervous system. Then we will turn to a considera- 
tion of the effect on behavior of chemicals which are 
Introduced into the body. Our survey will include 
Such factors as stimulants, tranquilizers, and the 
New hallucinogenic compounds. 


stems and their role 
lysis of the 
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INTERNAL BIOCHEMICAL SYSTEMS 


Hormonal Systems 

The most important of the mediators of biochem- 
ical messages in the body are substances called 
hormones which are secreted into the bloodstream 
by the endocrine glands. Considered from an evolu- 
tionary viewpoint, the endocrines are the result of 
the process of organism growth and increased com- 
plexity. In small unspecialized organisms, such as 
the amoeba, chemical communication is mediated 
by simple diffusion of materials. However, as ani- 
mals become larger and more specialized, greater 
distances and more specific effects are involved. 
These facts pose problems, since the use of the 
bloodstream as a means of communication involves 
a good deal of inefficiency, and the organ which is 
to be affected may receive only a small portion of 
a secreted chemical. 

To understand how the body solves this problem, 
we may compare two rather loose analogies: If we 
consider the nervous system as a kind of complex 
telephone hookup, involving direct lines between 
different places, we may consider the hormonal 
system to be more like a speech made to a crowd. 


Even though the message of the speaker reaches 
everyone, specificity may still be obtained if the 
speaker and a selected hearer both know a special 
code. In a rough way, this is how the hormonal 
system works. Each hormone has target organs 
which are especially sensitive to it. For example, a 
gland connected to the brain releases follicle- 
stimulating hormone (FSH) into the blood. The 
hormone is spread throughout the body and reaches 
the ovaries, which are its target. Under the in- 
fluence of the hormone, an egg matures and the 
female ovulates. Whatever other organs are reached 
by FSH are not affected. Because of this diffuse 
spread and wastage, the hormones must be very 
powerful in their action, and the target organ must 
be very sensitive. In general, the effects of the 
hormones are regulatory in function. They regulate 
the rates of certain processes, but they do not fur- 
nish material for the energy required for the process. 

During the nineteenth century, medical observa- 
tions led to this discovery of hormones. It was 
noticed that certain disease conditions were related 
to pathological conditions of glands. For instance, 
goiter is related to a pathological condition of the 
thyroid gland in the neck. Removal of diseased 
thyroids results in thyroid deficiency which had to 
be treated by feeding thyroid tissue from another 
animal. These facts suggest that something se- 
creted by the thyroid is important in normal health. 
Further, a type of mental retardation called cretin- 
ism can be helped if thyroid tissue is fed early 
enough in life, which suggests that the thyroid has 
something to do with the growth process. In a 
similar way, when the pancreas is removed, the 
symptoms of diabetes mellitus occur. This fact was 
discovered incidentally with work which was done on 
the role of the pancreas in digestion and implies 
that the pancreas has functions other than the one 
of replacing digestive juices. 

Work with the gonads furthered concepts about 
the chemical transfer of information. Early workers 
used chickens and discovered that castrated chick- 
ens, or capons, will keep their combs if testicular 
tissue is transplanted elsewhere into their body. 
Work with the transplantation of gonadal tissue in- 
dicated that some organs secrete into the blood 
some substances which are necessary to normal 
health. Ivan Pavlov, whose work on learning we dis- 
cussed in Chapter 13, thought that pancreatic secre- 
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tion of enzymes was neurally controlled. 


But he 
discovered that, even with transection of nervous 
innervation, the pancreas would still secrete if food 
was in the intestines. In addition, injection of an 
extract from the small intestines which had been 
recently stimulated with food into a host animal re- 
sulted in pancreatic secretion. The substance ob- 
tained from the small intestine was called secretin. 
In 1902, Starling proposed the word hormone for 
such a stimulating substance. 

There is a great deal of similarity in the basic 
hormonal systems from fish through the higher mam- 
mals to men. For instance, insulin, which is in- 
volved in the control of sugar metabolism, can be 
derived from animals and used for human medical 
purposes. 

Our general discussion of hormonal systems can 
serve as a background for a consideration of a spe- 
cific process of chemical control within the body, 
namely, that involved in hunger and thirst. As we 
shall see, there has been a good deal of research 
on just how the body accomplishes control of these 
phenomena. The answer will turn out to be a 
complex one. 


Mechanisms of Hunger and Thirst 

As with many of the processes of the body which 
we have examined, there have been a series of hy- 
potheses about the mechanisms of hunger and 
thirst. The major question, in this area, concerns 
the manner in which the nervous system learns 
about an internal deficit and sets about correcting 
it. We will examine several of these theories. 

The first hypothesis we will consider is called the 
local theory of hunger and thirst. This theory as- 
sumes quite simply and directly that a message 
from the stomach goes to the brain stem and that 
information is ultimately transmitted to the cortex- 
For example, in the case of thirst, dryness of the 
mouth results in a message to the brain. The sec- 
ond theory is called the general theory of the origin 
of hunger and thirst. It holds that most of the 
tissues of the body are affected by hunger and 
thirst. This peripheral deficit is monitored and @ 
message conveyed to the central nervous system 
about the condition of body tissues. The third hy- 
pothesis, called the central hypothesis, states that 
some specific part of the nervous system continually 
“samples” for the presence of food and water in 


the circulatory system. There has been a historical 
progress in the development of these three theories. 
First the local theory was advanced, then the gen- 
eral theory, and finally the central theory. Quite 
Possibly there may be more than one mechanism 
at work. 

One might suggest that there is a feedback con- 
trol of hunger and thirst. That is, in eating and 
drinking, there is some control system which pre- 
vents large fluctuations in the condition of the or- 
ganism much like the control systems we have al- 
ready discussed. Of course, these feedback systems 
do not always work perfectly. Sometimes people 
become overweight or underweight. Various con- 
ditions sometimes lead to destruction of the feed- 
back system. Further, some animals may not select 
the right diets and thus become vulnerable to. pa- 
thology. 

Although it is clear that many sources of ex- 
ternal stimulation play a role in the eating and 
drinking behavior of organisms, many internal factors 
also play a role. Exploration of such changes has 
been accomplished under the rubric of specific 
hungers, 


Sprciric Huncers There has been a good deal of 
interest in physiological psychology in this area, 
Which has a certain taint of the bizarre because of 
its association with the often idiosyncratic eating 
habits of pregnant women. Many of us have had 
Some experience with specific hungers. People will 
report that they can “almost taste” something they 
desire. With the wisdom of the marketplace, ad- 
Vertising men present billboards and display ads 
designed to induce such hungers and even to por- 
tray occasions in which they occur. How often we 
See in a newspaper a smiling face, redolent with 
Satisfaction, with a dream, shown above the face, 
depicting something it finds marvelously desirable. 
The ad men clearly think such scenes are believable 
and that they will influence the reader. f 

_ Psychologists interested in the biology of motiva- 
tion recognize that specific hungers are very central 
to the general problem of control of food intake. 
Often, this is discussed in terms of general caloric 
balance. The idea is that the amount we eat is 
Somehow controlled by the amount of energy we 
burn up. The notion of caloric balance suggested 
the idea that there was one essential nutrient, much 
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like a fuel which we required, the particular source 
being immaterial. In order to provide the energy ` 
for life, anything which contained energy could be 
eaten in any combination, and the requirements 
would be well met. But, by the end of the last 
century, it became apparent that there were many 
specific requirements for an adequate diet. By 
now, with massive educational efforts to disseminate 
this information, we are all aware that we must take 
in vitamins, minerals, and certain amino acids each 
day, or we will lack these essentials, to our detri- 
ment. 

Out of this physiological research area emerged 
a fascinating psychological problem: Are there mech- 
anisms which specifically monitor the balance of 
certain substances within the body, and does the 
information obtained influence the behavior of the 
organism? Early research on specific hungers led 
to observations on the behavioral effects of removal 
of the glands on the body. For instance, it was 
observed that removal of the parathyroid gland, in 
cases of tumors or hypertrophy, led to an avidity for 
foods which contain calcium. On the other hand, 
such „persons avoid foods containing phosphorus. 
Along that line, an early textbook on animal hus- 
bandry shows a very starved-looking cow eating an 
enormous bone. The caption under the picture at- 
tributed the behavior to a need for calcium in the 
animal. Certainly, the general condition of the 
beast appeared so poor that the animal probably 
needed everything. But the writer of the book 
clearly was aware of specific hungers and dietary 
requirements. In another early study a second in- 
stance of specific hungers was observed, when the 
adrenal cortex of animals was removed. Such ani- 
mals may compensate for the fact that they now 
excrete sodium very rapidly by increasing their 
sodium intake. The behavioral problem has been 
more systematically explored in a series of experi- 
ments which we will consider as a single example of 
research in this area. 


Example 19-1 Salt balance in adrenalectomized 
animals (Richter & Eckert, 1938) 


In order to explore one specific hunger, that for 
salt, Richter and Eckert removed the adrenal glands 
from rats and placed them in cages where they had 
access to both water and a saline solution. They 
observed, as others had before them, that adre- 
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nalectomy resulted in an increase in the apparent 
preference of the animals for the concentrations 
of salt; that is, they drank more saline solution. 
Richter and Eckert attributed the increased intake 
of salty water to an increase in the sensitivity of 
the receptors of the animal which monitored sodium 
level. They based their theory on the fact that the 
operated animals would choose successfully between 
a concentration of salt and water when the differ- 
ence was so small that a normal animal was not 
able to make a discrimination between the two con- 
centrations. Further, they found that when the 
nerves to the tongue of adrenalectomized animals 
were cut, the animals could no longer discriminate 
between the saline solution and water. But there 
are problems in Richter and Eckert’s theory. If 
the adrenalectomized animals were more sensitive 
to salt, they should have been satisfied more easily 
when drinking saline solutions. It would appear 
that they were receiving a good deal more stimula- 
tion from the salty water than from the plain water, 
and this fact should have slowed down their intake 
in much the same way that richer foods seem to be 
more filling when we eat. On the other hand, if the 
animals were more sensitive to salt, strong solutions 
of salt should have repelled them in the way that 
strong concentrations of other substances do. 
Pfaffman and Bare, using electrode recording 
techniques (1950), undertook a direct test of the 
Richter and Eckert hypothesis that the tongue of the 
adrenalectomized animal is more sensitive to so- 
dium than that of the normal animal. They placed 
recording electrodes on the sensory nerves which 
come from the tongue and attempted to determine 
directly the thresholds for saline solutions. That is, 
they asked whether there was any difference in the 
messages to the brain from the tongue when saline 
solutions of different concentrations were placed on 
the tongue. Unfortunately, their results were neg- 
ative, in the sense that the thresholds for both 
adrenalectomized and normal animals were the 
same. There was a threshold response at a salt 
concentration of .01%. This concentration turns 
out to be about that value at which Richter's adre- 
nalectomized rats were first able to show a prefer- 
ence for saline solution over water. Pfaffman and 
Bare concluded that peripheral or sense organ sen- 
sitivity for salt does not seem to be altered by 
adrenalectomy. Thus the Richter and Eckert hy- 
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pothesis does not appear to be tenable. The effect 
of adrenalectomy is to cause rapid excretion of so- 
dium, but the ioss of sodium evidently does not lead 
to greater sensitivity of sense organs. 


As a result of the experiment in Example 19-1, 
the decrease-in-receptor-sensitivity hypothesis for 
specific hungers does not seem tenable. However, 
several other interesting questions may be asked 
about the way in which specific hungers operate. 
Continuing with the case of the adrenalectomized 
animal, we may ask whether these animals make 
discriminations between salt and water because of 
the beneficial effect of sodium, which they require 
in order to live, and whether the sodium is there- 
fore somehow rewarding to them or whether they 
drink salt solutions as a result of the effects on the 
central nervous system. Perhaps these changes 
can occur in intake without the animal's having to 
learn It would be as if the animal underwent an 
adjustment in the part of central nervous system 
responsible for diet selection and simply acted on 
the new schedule of preferences. We ordinarily 
prefer a sweet to a bitter taste; it may be that the 
effect of adrenalectomy is to change this “liking” 
pattern for salt concentrations. 

Investigation of preferences in animals has usu- 
ally, as we have noted, been done with the so-called 
two-bottle situation. But there are several strong 
criticisms to be made of that behavior test. Usu- 
ally, the animal samples from both bottles. Since 
the effect of salt solutions takes some time and any 
reward due to the beneficial effects of sodium Will 
reinforce drinking from both bottles, it is difficult 
to see how the animal could be associating the 
“good feeling" of drinking sodium-containing solu- 
tions with the correct bottle. Therefore, the two- 
bottle situation does not allow one to explain the 
increased intake of sodium as being due to learn- 
ing. A rather creative and ingenious approach to 
the problem using modern technology was devel- 
oped by Elliot Stellar, and his experiment is pre- 
sented in Example 19-2. 


Example 19-2 Internal sampling for sodium: The 
ion-exchange experiment (Stellar et al., 1954) 


In this experiment, Stellar and his coworkers 
made use of ion-exchange resins that had been 
developed for use in water purification and other 


industrial applications in which it is desirable to 
remove sodium ions. The experimenters reasoned 
that these resins would affect animals to which they 
had been fed by binding free sodium and releasing 
calcium and other ions. Therefore, when animals 
were fed the resins, the amount of sodium in their 
Systems would be radically reduced. About half of 
the salt which an animal takes in its diet cannot be 
used if the animal has been fed these resins. 

The researchers asked the question, will feeding 
animals ion-exchange resins change their intake of 
salt? That is, they asked whether there is some way 
in which internal deficits were monitored either at 
the cellular level or at the level of the blood and 
whether such information could be used to influence 
the consummatory behavior of the animals. Both 
adrenalectomized and normal rats were used. ; 

The results were quite clear. Normal animals did 
Not alter their sodium intake after they were fed 
the resins. In sharp contrast, the adrenalectomized 
animals increased the amount of saline they drank 
from 11 to 18 cc of 3% saline solution after being 
fed resin. After the resin was removed from the 
diet, the adrenalectomized animals did not, however, 
return to the level of salt consumption which they 
had shown before the resin was placed in their diet. 
his finding may be interpreted as evidence for 
learning, or it may reflect some temporal effect of 
adrenalectomy, 


_ The ion-exchange experiment is a nice illustra- 
tion of how a long-standing problem can be solved 

rough the development of technical methods and 

Sir application by creative researchers. The 
reader may have many questions about interpreta- 
tion of the findings, but there is no doubt that some- 
OW the resins led the adrenalectomized animals to 


drink More saline solution. Whether we can finally 
decide that the effect indicates central control a 
l re 


Sodium level or whether in some yet undiscove 
Way the resin has a selective effect on the adre- 
Nalectomized animals which makes sodium con- 
Sumption reinforcing, the fact remains that the 
*xPeriment clarifies the issue of specific hungers as 
Motivators by referring the behavior to some In- 
terna state which is monitored, as Stellar's theory 
equires, and which can be used to direct behavior. 
ing OM this brief consideration of feeding and drink- 

& behavior, we will turn to a second complex con 


summatory behavior, sexual behavior, which involves 
both internal cues and external cues for its initiation. 


Sexual Behavior 

A variety of research data indicates that an ex- 
citatory center in the hypothalamus of the brain is 
implicated in sexual behavior. If we destroy a cer- 
tain region of the hypothalamus, there is a cessation 
of mating, and replacement therapy with hormones 
does not lead to a resumption of sexual activity. 
There are two ways in which this may occur: lesions 
that directly affect sexual activity through effects on 
nervous tissue alone and secondary effects in which 
lesions affect the output of glands responsible for 
the release of the sexual hormones. There is also 
evidence of an inhibitory center whose locus is not 
yet clearly established. 

In addition to these central nervous system ef- 
fects, there are internal environment effects upon 
mating behavior. There is a strong indication that 
gonadal hormones are important in activating pat- 
terns which are already organized in the nervous 
systems of animals. If one injects sex hormones 
into young animals, the sexual pattern will appear. 
If an injection into the female sex organs is given 
during a period when a female is not in heat, she 
will come into heat. If sex hormones are injected 
in seasonally mating males such as rams during 
their quiescent period, they will become sexually 
active. And finally, if hormones are injected into 
gonadectomized animals, they will become sexually 
active. There is some evidence that within a species 
there are large individual differences in the sex 
drive. Experiments have shown that these indi- 
vidual differences are not due only to hormonal 
levels. It is possible to breed animals selectively 
for high or low sexual activity. Further, in the 
primates and in dogs and cats, castration of an ex- 
perienced male animal may not result in cessation 
of sexual activity. 

Beyond the factors we have mentioned there are 
sensory factors which are important in the control 
of sexual behavior. In many species the reactions 
of the male depend on the external environment. If 
the environment is unfamiliar, there may be a de- 
creased amount of mating. The presence of a re- 
ceptive female will frequently lead to initiation of 
sexual activity. Further, negative conditioning can 
occur which will disrupt sexual activity. But stimuli 
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which have been associated with mating in the 
past will elicit mating reactions anew. Finally, the 
amount of learning involved in sexual behaviors 
differs across species. In rats the mating animal 
can function normally without previous experience, 
but in monkeys there is a period of trial-and-error 


learning. 


Emotional Behavior 

Few areas of psychology have engendered as 
much disagreement and controversy as the study of 
the emotions. We all use the term “emotional,” yet 
few of us are able to define the emotions in a way 
which clearly delineates precisely what emotional 
states are. Because of this problem of definition, 
the area has been marked by a good deal of po- 
lemics. Hazy definition has not, however, kept 
researchers from the study of the relationship of the 
emotions to body chemistry, and it is to this sub- 
area of the study of the emotions that we will limit 
ourselves in this section. It is usually known as 
psychosomatics. 

We all know that our emotional state of mind is 
correlated with certain chemical states of our body. 
Just before an important event, such as an examina- 
tion, an interview, or a speech, we all experience 
some bodily reaction to the stress. The effect may 
be slight, as a mild sweating of our palms, or it may 
take the form of queasy stomach or even violent 
nausea. While anyone will admit to these short- 
term changes, he may be less convinced that psy- 
chological processes have effects on the body that 
are long-term or permanent. Such effects are the 
province of psychosomatic medicine. Although work 
in this field has been going on for some time, it is 
only in the present century that experimental evi- 
dence has been presented which convincingly dem- 
onstrates this interrelationship of mind and body. 

In Example 19-3, the work of one of the most 
famous pioneers of modern physiology is outlined— 
Walter Cannon's work on the interrelationship be- 
tween the emotions and the body, which led to mod- 
ern conceptions of psychosomatics. 


Example 19-3 The bodily reactions of animals to 
threat (Cannon, 1929) 


As a result of a long series of experiments, Walter 
Cannon concluded that an animal which was faced 
with a situation that evoked pain, rage, or fear re- 
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sponded not only with overt behavioral actions but 
also with a complex set of internal physiological ad- 
justments. These adjustments prepared the animal 
to meet the threatening situation with “fight” or 
“flight.” As Cannon recognized, these reactions 
were mobilized by the secretions into the blood of 
the hormone epinephrine, which was then carried 
to various loci in the body where it activated certain’ 
behaviors. Cannon held that the sight of a threat- 
ening stimulus caused the brain of the animal to 
send a message down to the adrenal glands, which 
then secreted the hormone. 

The pattern of the reaction is as follows: respira- 
tion deepens; the heart beats faster; the pressure of 
the blood rises; the blood is shifted away from the 
stomach and intestines to the central nervous 
system, and muscles; digestive processes cease; the 
liver releases its reserve of sugar into the blood; the 
spleen discharges blood corpuscles into the vascular 
system; and the adrenal glands secrete epinephrine 
into the blood. 

Cannon argued that this complex pattern of re- 
actions could be understood by relating the trans- 
formation to the actions which an animal takes 
when it is faced with threat: escaping the stimulus 
by running away, or attacking in order to dominate 
the threat. Further, he argued that this pattern of 
physiological change is clearly Preparatory for either 
flight or fight. The addition of stored sugar pro- 
vides the energy needed for the muscular effort 
required in the struggle. Also, the effect is to in- 
crease the coagulation rate of the blood, which is 
of obvious value if the animal is wounded. An in- 
crease in rate of circulation coupled with a higher 
red blood cell count increases the amount of oxygen 
which is contained in the blood, thereby providing 
the brain and other parts of the body with the basis 
for increased activity. 

Not all these complex physiological effects are 
due to the action of epinephrine alone. A second 
hormone is also secreted from the Same source, the 
adrenal medulla: this is called norepinephrine. In 
contrast to epinephrine, which has diffuse effects, 
norephinephrine appears to have a very specific ef- 
fect: it causes the contraction of the fine blood 
vessels, or capillaries, in the skin and in other or- 
gans, and thereby increases the resistance to the 
flow of blood through the vascular system. Of 
course, this results in higher arterial blood pressure, 


but it also lessens the danger from damage to the 
skin, since bleeding is decreased and the size of the 
vessels which must clot is reduced. Again, the ac- 
tion is preparatory to the struggle that the animal 
must face, 


Combining these physiological considerations with 
some conceptions from dynamic psychology, par- 
ticularly those of Sigmund Freud on the role of un- 
Conscious processes in behavior, Daniel Funkenstein 
et al. (1954) have attempted to relate physiological 
Processes to the expression of fear and anger in 
man. We will consider an example of his theory 
and work in Example 19-4 and then turn to a sec- 
ond approach to the effects of emotion-producing 
Stimuli on the body and on behavior. 


Example 19-4 Bodily concommitants of fear and 
anger in man (Funkenstein. King, & Drolette, 
1954) 


Working at the Harvard Medical School, Funken- 
Stein and his coworkers observed that patients who 
were classed as psychotic or deeply disturbed and 
who had high blood pressure could be separated 
Into two distinct groups on the basis of the way in 
Which they reacted when injected with a drug which 
Stimulates the nervous system in a way which is 
Opposite to the effect of epinephrine. One group 
of patients showed a long-lasting and marked drop 
in blood pressure; the others showed only a slight 
effect. Further, the two groups showed two other 
differences: they responded to treatment differently, 
and they showed a different pattern of responses on 
Psychological tests such as the Rorschach inkblot 
Projective test. 

To Funkenstein these observations suggested that 
the patients might have different underlying emo- 
tional states. On the basis of independent analyses 
Y Psychiatrists, the patients could indeed be sorted 
into two groups: those who felt strong anger directed 
at other people, that is, outwardly directed anger, 
and those who ware usually depressed or frightened, 
OF whose emotional maladjustments were directed 
inward. In general, there was a high degree of cor- 
elation between the type of emotion exhibited by 

€ patient and the reaction he showed to the drug. 
atients who showed outward anger did not show 
Much effect of the drug on blood pressure. How- 
Sver, patients who were depressed showed sharp 
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lowering of blood pressure. It could be concluded 
that the physiological reactions of the two groups of 
patients were related to the emotional content of 
their psychoses. 

Further work with normal people, medical students 
and college undergraduates supported these find- 
ings. In general, when a person shows anger di- 
rected outward, his reactions are like those pro- 
duced by an injection of norepinephrine. When a 
person shows fear, his pattern of physiological re- 
sponses is like those which result from an injection 
of epinephrine. This outcome is the same if differ- 
ent groups are studied which exhibit different emo- 
tions or if one person is observed at different times 
when he is exhibiting the two different states. It 
appears that the physiological state is specific for 
the emotion and perhaps that the mode of adapta- 
tion of an individual is related to the dominant 
physiological mechanism by which he responds to 
stress. 


In our discussion, we have introduced the concept 
of a stressful situation without further exploring the 
nature of the pattern of reactions which individuals 
show when they are stressed. However, one group 
of research workers, under the leadership of Hans 
Selye (1950), working at the University of Montreal, 
has been studying the complex way in which the 
human being and certain animals respond to pro- 
longed periods of stress. Perhaps the best way to 
illustrate the manner in which Selye’s conceptions 
have evolved from those of Walter Cannon is to 
present Selye’s system as an example and then to 
follow that presentation with a particularly interest- 
ing experimental finding which concerns the effects 
of prolonged physical stress on endocrine activity. 


Example 19-5 The alarm reaction: The responses 
of the organism to stress (Selye, 1950) 


In their study of the effects of stress on the physi- 
ology of animals, Selye's group has been concerned 
with a consideration of the organism as a system 
which responds as a whole. They have recognized 
that the living organism consists of separate sub- 
systems, such as those which control salt balance, 
hormonal level, and energy reserves; but also they 
have pointed out that an animal which undergoes 
an unusual threat from outside itself responds as a 
whole, not in terms of these separate systems, 
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From studies which explored the effects of severe 
injury or prolonged noxious stimulation upon the 
physiology of animals, Selye has discovered that 
animals respond to such situations with patterns of 
change which are similar even when the types of 
damage, danger, or stressful stimulation vary a good 
deal. There are three major facets of the syn- 
drome: the adrenal glands greatly increase in size 
and change in color from yellow to brown, the 
thymus gland atrophies, and the stomach lining 
shows bleeding ulcers. Selye called this pattern 
the ‘‘alarm reaction” (AR). 

Working with several stress-producing situations, 
Selye discovered that it is the outer part of the 
adrenal gland which secretes several hormones me- 
diating the AR. The outside part of the adrenal 
gland, called its cortex, secretes hormones which 
control the composition of body cells by retaining 
salts, especially sodium, in the solutions outside the 
cells. Perhaps the most important of these hor- 
mones is deoxycorticosterone, usually abbreviated 
DCA. In addition, adrenocorticohormone acts to 
convert protein into sugar, which is needed for 
energy. 

But the adrenal cortex is under the control of 
another gland: the master gland, or pituitary. By 
secreting a hormone which stimulates the adrenal 
cortex into activity, the pituitary ultimately controls 
the AR. This has been proved by surgically remov- 
ing the pituitary. When this is done, the adrenal 
cortex atrophies and becomes inactive. No AR 
occurs. It was concluded by Selye that acute stress 
acts on the pituitary gland, which sends a hormone 
to stimulate the adrenal cortex, which then dis- 
charges hormones that set up the AR. 

In order to observe the effects of prolonged stress 
upon the AR and the organism, Selye subjected rats 
to sublethal daily stress for several weeks. He ob- 
served a rather startling sequence of events. At 
first, the animals showed a full blown AR. Their 
chemical and organic functions were typical: their 
sex and growth functions ceased, and the indica- 
tions of tissue breakdown were present. With the 
continued presence of the daily stress, however, the 
animals which survived the AR showed a period of 
recovery. A stage of resistance, lasting from a few 
weeks to over a month, followed, and the animals 
Showed a restoration of their physiological struc- 
tures and mechanisms. However, this resistance 
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was highly specific to the kind of stress imposed. 
If a new and novel stressor was introduced at this 
point, the animals immediately showed an AR and 
died. The resistance to the specific stress was 
increased, but resistance to other sources of stress 
were markedly decreased. 

Finally, as the daily stress was continued, the 
animals lost their resistance, became weaker, and 
died. There was a very similar pattern of change 
to that which originally occurs in the AR: the adre- 
nals became enlarged, the thymus shrank, and 
sugar and chloride levels fell. Selye referred to this 
final level as the "stage of exhaustion." The strug- 
gle to survive prolonged stress can therefore be seen 
as the expenditure of a limited amount of adaptation 
energy. He referred to the sequence of responses 
made by the organism as the ‘‘general adaptation 
syndrome” (GAS). A final finding uncovered by 
Selye’s group was that a side effect of the GAS was 
damage to the kidneys. 

As a speculative conclusion to a discussion of 
Selye's work, we may suggest that these findings, 
although they come from research on animals, can 
be applied to an understanding of human diseases. 
If the human being is placed under prolonged stress, 
it is possible that he undergoes the phases of the 
GAS, resulting in the AR, the period of resistance, 
and finally the exhaustion phase in which the indi- 
vidual succumbs. Perhaps an understanding of 
these effects in human beings will lead us to dis- 
cover remedial measures, even though we may not 
be able to eliminate the stimulus conditions which 
bring on the GAS and ultimately death. 


Since the publication of Selye’s ideas and research 
results, much work has been done on the relation- 
ship of stress to the activity of the adrenal glands. 


A report by Hoagland (1958) illustrates these 
studies. 


Example 19-6 Endocrine stress response of athletes- 
(Hoagland, 1958) 


In a report which was supportive of the conclu- 
sions made by Funkenstein et al., Hoagland (1958) 
outlined an experiment in which determinations were 
made of the amount of epinephrine and norepineph- 
rine contained in the urine of hockey players before, 
during, and after a game. He argued that hockey 
is a fast aggressive game in which the players un 


Table 19-1 Excretion of norepinephrine and epinephrine in members of a professional 
hockey team—defensemen and forwards versus nonparticipating players* 


No. of 
hockey 
players Norepi- 
Urine collection sampled nephrine Epinephrine 
Active hockey players (defensemen 
and forwards): 
Pregame 20 2.7 + 0.43 0.36 + 0.07 
Postgame 20 15.3 + 2.20 0.95 + 0.21 
t = 5.66 t = 2.68 
p = <0.001 p = <0.05 > 0.01 
Two players who did not participate 
In game: 
Pregame 1 (No. 18) 2.2 0.23 
Postgame 3.3 0.75 
Pregame 1 (No. 10) 5.6 0.78 
Postgame 5.3 1.42 
Player involved in fistfight: 
Pregame 1 (No. 16) 3.5 0.18 
Postgame 29.3 3.30 


* From Elmadjian et al., Journal of Clinical Endoc 


dergo a prolonged period of stress. The data are 
shown in Table 19-1. Clearly, the effects of the 
Stress of the game is to increase the secretion of 
Norepinephrine in the active players. In two players 
who sat out the game because of injuries, however, 
there was a significant increase in epinephrine out 
Not in norepinephrine. Both men reported being 
Very worried about their injuries and their ability to 
Play. One other player was involved in a fistfight, 
and he showed very large increases in both norep!- 
Nephrine and epinephrine. 

These results appear to support th A 
that aggressive emotional displays are related to in- 
creased secretion of the adrenal medullary hormone 
Norepinephrine. In contrast, tense, passive emo- 
tional responses are accompanied by a e 
cretion of epinephrine. These findings agree with 

Ose of Funkenstein et al. 


e conclusion 


One disease which is ascribed to psychosomatic 
Causes is stomach ulcers. The ailment is of great 
concern because of its increasing prevalence among 
People whose occupations are stressful. There has 

een a good deal of research on stomach ulcers and 

eir cause, and we will consider two studies which 

ave related behavioral stress and the onset of the 
disease, 
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rinology, 17:608, 1957 


As early as 1943, using a patient whose stomach 
could be directly observed, Wolf and Wolf (1943) 
discussed the genesis of the peptic ulcer in man in 
terms of the psychological stresses to which the vic- 
tim was exposed, and in 1956 a series of studies 
by William Sawrey and his coworkers appeared which 
demonstrated the induction of ulcers under con- 
trolled conditions in the laboratory. 


Example 19-7 Ulcers produced by psychological 
stress (Sawrey et al., 1956) 


We will consider two studies by Sawrey and his 
colleagues. In the first study, a special apparatus, 
illustrated in Figure 19-1, was used, consisting of 
a box with a wire-grid floor through which the ani- 
mals could be given an electric shock to its paws. 
In the center of the floor there was a safe area. A 
receptacle for food was placed at one end of the 
box and a receptacle for water at the other end. 
During the periods when the shock was on, the ani- 
mal could not eat or drink without exposing itself 
to a shock. For the nine experimental rats, the 
grids were charged for forty-seven hours, then un- 
charged for one hour. Thus the animal could ob- 
tain food for only one hour every two days without 
being shocked. Since the rat tends to feed and 
drink at more frequent intervals, the animal's moti- 
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Floor 


Electric grids” 


vation to expose himself to the shock was increased 
over the period when the shock was on. A control 
group of rats was kept on the same deprivation 
schedule with no shock. After thirty days under 
this regimen, all the animals were sacrificed and 
examined for gastrointestinal ulcers. The results 
were clear: No control rats had ulcers. On the 
other hand, six of the nine experimental rats did 
have ulcers. Further, when the protocols of the 
three experimental animals which did not have 
ulcers were compared to those of the ulcerated rats, 
it was found that the healthy animals had not re- 
ceived as many shocks as the others. 

This first study seemed to point to an interaction 
between stress and ulcers, but the design did not 
permit a definite conclusion, since it did not allow 
one to decide whether the effects were due to the 
electric shock, to the fact that the animals were 
hungry and thirsty, or to some combination of these 
two variables. Because of this lack of definition, 
the second study was designed, this time using a 
more complex apparatus. 

The experiment controlled for the effects of shock 
itself in an ingenious manner: The same two-part 
grid box used for the experimental group was con- 
nected to a second, “yoked” box for controls. The 
grid in this was electrified whenever the rat in the 
first box stepped on his grid. The control rat in 
the second box, therefore, got a shock every time 
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FIG, 19-1 Diagram of electric grid box. 


the first one did, except that the shocks were not 
contingent on its own behavior, Therefore, there 
was no conflict associated with the shocks for the 
second group of animals. Rats were run either 
hungry or thirsty, or both. Food and water were 
available to the animals in the yoked box only during 
the periods when the grid was safe in the conflict 
box. The results are shown in Table 19-2, The 


Table 19-2 Results of Sawrey’s experiment, showing 
conditions for his 8 groups 


sa eh ee 
No. | Percent 
Con- Rune of with 
Group | flict | ger | Shock | Thirst animals | ulcers 
OT ees eer ee te eel 
1 % x x x 50 76 
[Re 
2 x x x 20 30 
| 
3 x x 10 o 
— | an 
4 x x 10 o 
5 | x E 
10 20 
Ee A e he ee 
6 | x 10 0 
| T 
| 
_? x 10 o 
a | | naa 
| 10 o 
a 1.1» De 


Table 19-3 Hunger, thirst, and shock versus ulcers in 
eighty animals which did not undergo conflict (groups 2 
through 8 of Table 19-2) 


[0001111 SESE 


Ulcers No ulcers 
Hunger 11 i 29 
No hunger fe) 40 
Thirst 5 35 
No thirst 6 34 
Shock 9 31 
No shock 2 38 


X's indicate the conditions to which the groups were 
Subjected. 

Without doubt, conflict is an important cause of 
ulceration in this experiment. But it is interesting 
to take a further look at the data and observe the 
incidence of ulcers in conjunction with shock, thirst, 
Or hunger when no conflict was present. Table 
19-3 shows this analysis. The data indicate that 
Shock was about as effective as hunger in producing 
ulcers in rats who were not under conflict. 


NEUROCHEMICAL BASIS OF INTELLIGENCE 


Transmitter Substances 
A second area of research in psychochemistry has 
een concerned with the transfer of information 
from cell to cell in the nervous system. One pos: 
sible way in which experience is recorded in the 
Nervous system is through changes in the junctions 
etween nerve cells—the synapses. 
When an impulse travels down a ne 
Synapse, it appears that the electrical charge does 
Not simply jump the gap of the synapse. Rather, 
© arrival of the impulse results in the release of a 
Chemical substance which travels across the gap 
and acts upon the postsynaptic membrane in such 
a way as to set up a local current which, if it builds 
"4 to a certain level, will result in a nerve impuls 
N the neuron. It should be understood, however, 
that all impulses which arrive at a nerve cell are 
Not excitatory. Some impulses result in inhibitory 
Processes at the postsynaptic sites. The activity of 
"€ postsynaptic neuron is a result 0f sume com 
ination of excitatory and inhibitory impulses. 
The chemical which is thought to be His rang 
Mitter Substance in parts of the nervous system is 


uron to a 
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acetylcholine (ACh). ACh is thought to produce an 
electrical event in the nerve cells and thereby to 
create the generator potential. It is obvious that 
once ACh or some other transmitter substance has 
crossed the synapse and done its work, it is neces- 
sary to remove the transmitter in order to prevent 
continuous action which would destroy the discrete 
nature of informational transmission. The break- 
down of ACh is accomplished by the enzyme cho- 
linesterase (ChE). But not all parts of the brain 
appear to utilize ACh and ChE as the excitatory 
system. In some areas, ACh has an inhibitory func- 
tion. Other substances appear to be the specific 
transmitters for different loci. 

The Laboratory of Brain Chemistry and Behavior 
at the University of California at Berkeley has pio- 
neered in this work, and we will consider an example ` 
of their research. As will be seen in Example 
19-8, the work relates at least indirectly to the 
basic notions of the growth of structures in the 
nervous system expounded by D. O. Hebb. The 
work is interesting also because it represents work 
by a cross-disciplinary team—psychologists, bio- 
chemists, and neuroanatomists. It seems highly 
likely that we will see much more of such coopera- 
tive efforts in the future. 


Example 19-8 The psychochemical analysis of the 
brain: Early experience affects the chemistry of 
the brain (Rosenzweig et al., 1962) 


David Krech, Mark Rosenzweig, Edward Bennett, 
and Marion Diamond, working at Berkeley, have per- 
formed a highly interesting series of experiments 
designed to evaluate the hypothesis that differential 
early experience could modify the brain in measur- 
able anatomical and chemical ways. 

In retrospect, it appears that the decision to ex- 
plore certain changes, such as the amounts of 
chemical transmission at the synapses follows logi- 
cally from the work of Lashley and Hebb. Hebb 
suggested that the effects of experience change 
the way in which the units of the nervous system, 
that is, the neurons, are hooked up one to the other. 
As we mentioned earlier, he called these changes 
the development of cell assemblies. Taking the 
neuron as a unit of analysis, Krech and his co- 
workers decided to explore changes in the amount 
of transmitter substances. The particular chemical 
which they have concentrated on is the enzyme 
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ChE, which degrades the actual transmitter sub- 
stance, ACh. 

Since they believed that the changes which they 
would observe would turn out to be quite small and 
transient, they made every attempt to maximize the 
differences by a system of extremely precise control 
procedures. 

The subjects used in these experiments were pig- 
mented rats from the Berkeley animal colonies. 
Krech and his coworkers felt that it was important 
to use such rats in these studies because they have 
a good sense of sight, in contrast to albino rats, 
which have poor vision. Because they believed that 
the greatest changes in the brain occur during the 
first period of life, they worked with very young ani- 
mals and decided to rear the animals under two 
markedly different conditions. The animals were 
weaned at twenty-five days of age. Then the ani- 
mals were divided into two groups. One group was 
placed in a highly enriched environment. This con- 
sisted of a large cage in which ten to twelve animals 
lived in luxury, for rats. There was a complex sys- 
tem of shelves, ladders, tunnels, and swings de- 
signed to provide playthings and much variety in 
both visual and motor experiences. Each day these 
animals were also handled and run in a set of ex- 
ploratory mazes and then given a series of problem 
mazes to solve. In general, the life experience of 
this group was characterized by rich environmental 
opportunities. Because this situation involves en- 
vironmental complexity and training, the group was 
given the designation ECT. 

For each ECT animal a littermate was assigned to 
a second group called the impoverished-condition 
(IC) group. Under this condition, the animals lived 
in individual cages with solid walls which prevented 
them from seeing each other. The colony of IC 
animals were kept in a quiet dimly lighted room, 
which contrasted with the ECT cages that were kept 
in the general colony with all its hustle and bustle. 
As a further control, there were some animals which 
lived in standard colony conditions (SC) of minimum 
isolation but also little enrichment. 

In different experiments, different measures were 
made of the changes in the brain due to these ma- 
nipulations. Included among the dependent mea- 
sures were the weight of the cortex of the brain, the 
thickness of the cortex of the brain, the ChE activity 
in the cortex, and the number of neurons and glial 
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Table 19-4 Effects of various treatments on brain 
cholinesterase in twenty-five pairs of rats 


Percent gain of 
experimental 


Part of brain over control 


Visual cortex 1.6 
Somatic cortex 6.1 
Subcortex 3.1 
Brain weight 4.2 


cells in the cortex. The glia are the nonneuronal 
cells which surround the neurons of the brain. For 
a long time they were thought to be simply sup- 
porting structures, but recently it has been sug 
gested that they have a role in the nutrition of 
neurons. 

The first result showed the ECT rats consistently 
developed greater weight of cerebral cortex than 
their impoverished littermates. However, it was 
also found that the different regions of the cortex 
differed in the amount of this effect. Thus, the 
greater difference was found in the occipital, or 
visual, cortex. The results are given in Table 19-4. 
The biochemical results showed that there was a 
difference in the amount of ChE activity in the cor- 
tices of the ECT and IC groups with greater activity 
in the ECT group. Finally, the histological studies 
revealed that there was a significantly greater num: 
ber of glial cells in the cortex of the ECT animals 
than in the IC animals. 

Krech, Rosenzweig, Bennett, and Diamond con: 
cluded that the experience of the rat during the first 
stages of its life influenced the growth and chem- 
istry of its brain in ways highly relevant to adult 
intellectual performance. In later studies, they als 
used adult rats and found that the effects of experi- 
ence also changed the brains of adult rats. From 
these studies they suggest that the record of experi- 
ence may consist in the development of neural 
structures and glial cells which act to mediate later 
behavior. Certainly the relevance of their findings 


for the rearing of the young appears to be direct 
and important. 


A further interesting fact about the role of ACh 
in brain activity is that strains of animals have been 
selected which have differing amounts of ChE ac 
tivity in their brains. In Example 19-9 we consider 


the work of the Berkeley laboratories on genetic 
transmission of ChE activity level. 


Example 19-9 Selective breeding of strains of rats 
for high and low ChE activity in the brain 
(Roderick, 1958) 


Roderick, working with the hypotheses that ACh is 
the mechanism of the storage of information in the 
brain, set out to select strains of rats for high or 
low ChE activity in the cortex. He began his work 
with two heterogeneous stocks of rats and carefully 
bred the animals so as to differentiate groups on 
the basis of the ChE activity they showed. In seven 
generations of selection, he was able to achieve two 
high-ChE and two low-ChE strains. 

This area of research is a very lively one and 
much is being done to further explore the specific 
effects of ACh and other transmitter substances and 
the role which they play in the transmission of in- 
formation as well as the storage of information in 
the brain, As we will see in the section which fol- 
lows, there is a second type of theory of the storage 
of information, or memory, which places the mech- 
anism for storage within the cell. 


Chemical Coding Within the Cells of the Brain 
In recent work on the biology of memory, some 
researchers have tended to concentrate their work 


On structural changes in the nervous system after 
learning. The area of research is an exciting one 
ffects of ex- 


because a knowledge of the cellular © 
Perience could possibly lead to a solution to some 
of the most pressing problems of mental health. Per- 
haps, we can learn the nature of the specific change® 
due to experience and then develop treatments which 
Specifically remedy maladaptive changes. A recent 
experimental approach to the problem of the micro- 
biology of experience is illustrated in Example 19-10. 


Example 19-10 The record of experience: rege 
in the nervous system after learning (Hydin & 
Egyházi. 1962) 


Working at a remarkably microscopic level of 
analysis, Hydén and Egyhazi have explored the bio- 
Chemical changes within the nervous system which 
Occur after experience. In one experiment, rats 
Were trained to obtain food by climbing & tightrope 
‘hes led to a platform high above their cage 
oor. After they were proficient, they were sacri- 
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ficed, and a very small number of nerve cells were 
removed from the part of the brain which has to do 
with balancing: Deiters’ cells in the first vestibular 
relay. The technique of teasing out the nerve cells 
is very difficult. In addition, the surrounding glial 
cells were removed and also examined. Hyden and 
Egyhazi then examined the structure of the RNA 
contained in the nucleus of the cells. He found that 
there were changes in the base ratios, that is, in 
the way in which the RNA was put together. Ina 
later study, Hydén reported that there seems to be 
a relationship of a feedback sort between the neu- 
rons and the glial cells which suggests that the glial 
cells are more than supporting structures. 

Interpretation of Hydén's work is difficult. The 
situation he uses is stressful, and the effect may 
be due to internal conditions rather than learning. 
Also, since RNA is involved in the process whereby 
protein structures are built up, the effects may not 
be due to a recording of experience in the RNA it- 
self but rather may reflect some growth process in 
which structures are being built up in the brain. 
Beyond such criticisms, it appears that an explora- 
tion of the effects of experience on the microstruc- 
ture of the nervous system has begun to yield sug- 
gestive results. 


Hyden's theory suggests that the effect of experi- 
ence is to change the nature of the RNA in the cells 
of the brain, both the neurons and the glia, and 
thereby to change the proteins which are built up 
through the mechanisms of DNA-RNA. However, 
other workers have advanced different theories about 
the way in which memory is stored. Briggs and 
Kitto (1962) have suggested that the process of 
enzyme induction is the basic mechanism of mem- 
ory storage. They point out that the action of the 
nervous system requires ‘the transmission of im- 
pulses across synapses by the mediation of the 
transmitter substances. Therefore, it seems to 
them that the best explanation of the manner in 
which experience affects the nervous system might 
be in terms of a change in the amount of these 
enzymes which is produced at specific sites. The 
reader will recall that the work of the California 
Brain Chemistry Group which we have been dis- 
cussing provides some support for this notion. 

Beyond experiments of the direct kind which we 
have been discussing, there has also been an area 
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of research dealing with what is called “transfer of 
memory.” A number of workers have reported 
evidence that memory can be transferred from a 
trained animal to an untrained animal by extracting 
substances, usually RNA, from the brains of the 
donor animals and injecting it into the host animals. 
At the present writing, this area is highly contro- 
versial, and it remains for proponents of the transfer 
of learning hypotheses to pin down the conditions 
under which demonstration of an effect may be 
reliably accomplished in other laboratories. Gross- 
man (1967) has reviewed the evidence in this area 
of research and suggests that the effects observed 
may be due to a nonspecific sensitization of the 
recipient animals, rather than any true transfer of 
memory. Since a number of laboratories are pur- 
suing this work, the outcome of their work may 
settle the issue. Certainly, it is an exciting and 
sensational proposal. It appears, as yet, to be 
unproved. 


EXOGENOUS CHEMICAL COMPOUNDS 
AND BEHAVIOR 


With the increased usage by the medical profes- 
sion of drugs which affect behavior, a new cross- 
disciplinary science has come into being: psy- 
chopharmachology. In general, three classes of 
psychotropic drugs have been of concern to this 
discipline: the stimulants, the tranquilizers, and the 
hallucinogens. We will consider each of these 
classes of drugs briefly and take up an example of 
the experiments which have explored the effects of 
these drugs on behavior. 


The Stimulants 

Stimulants are drugs which energize the psychic 
processes of the recipient. While this statement 
has a highly subjective flavor, it is intended only to 
imply that people who are given stimulants report, 
verbally, that they feel increased mental alertness 
and vigor, and heightened awareness. Also, their 
behavior becomes more active. They may exhibit 
hyperexcitability, and they may, if dosage is high, 
go into convulsions. 

There are three groups of stimulants: The first 
group acts to antagonize the depressant agents in 
the central nervous system. This includes drugs 
such as amphetamine (Benzedrine). The second 
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group inhibits the action of monoamine oxidase, an 
enzyme which is widely distributed in the central 
nervous system and which plays a part in metab- 
olism of serotonin, and the catecholamines, which 
are thought to be involved in the transmission of 
information across synapses. The last group con- 
sists of ACh precursors which increase the amount 
of ACh in the brain. There is some evidence 
(Pfeiffer et al., 1957) that treatment with large 
doses of cholinergic agents produces remission in 
some cases of schizophrenia. This finding suggests 
that some cases of psychosis may be due to a lack 
of ACh in the brain. In Example 19-12, the work 


by H. J. Eysenck on the relationship of stimulants 
and behavior is explored. 


Example 19-11 The effects of stimulant drugs on 
behavior (Eysenck, 1960) 


Working at the University of London, Eysenck and 
his students have explored the action of stimulant 
drugs in terms of several behavioral changes. Here 
we will consider some of the research which his 
group has done to test predictions or deductions 
based on Eysenck’s theories, 

. 1. The first deduction is that eye-blink condition- 
ing will be facilitated by stimulant drugs. Using 
dextroamphetamine, a stimulant, Laverty and Franks 
(1956) found this prediction to be true. It appears 
that the person under the influence of a stimulant 
learns faster to avoid the noxious stimulation which 
is used in this situation. The result may be due to 
a change in the rate of central nervous systems 
processes, increased sensitivity to the puff of air, or 
some process of focusing of attention. Eysenck 
favors the first of these Possibilities. 

2. Visual aftereffects, such as the Archimedes 
Spiral, are lengthened by the administration of stim- 
ulant drugs. Eysenck believes this to reflect 4 
change in such persons toward the type of behavior 
exhibited by introverted people. - 

3. Long-term continuous tasks, which involve 
muscular effort, such as Pursuit-rotor performance, 
are better performed after administration of stim- 
ulant drugs. Eysenck (1960) and his students have 
shown that this is indeed the case. The pursuit- 
rotor performance is a task in which a subject is 
required to follow a whirling phonograph turntable 
with a baton in order to maintain contact at a par- 
ticular point. The task is quite difficult, since it 


requires muscular agility and effort. In ordinary 
Situations, people improve greatly with practice but 
show a large decrement in performance within any 
One practice session. The stimulant drugs appear 
to reduce the rate of intrasession decrement, evi- 
dently reducing inhibition due to fatigue. 

In general, other predictions about performances 
also hold. Eysenck makes the deduction that the 
stimulant drugs act to increase cortical excitation. 


The Tranquilizers 

With the widespread publicity of the tranquilizing 
drugs, it is hardly necessary to speak very much 
about their acceptance for use in the treatment of 
behavioral disturbance. Suffice it to say that a 
great number of prescriptions for these drugs are 
written every year, and their introduction has greatly 
Changed the whole spectrum of treatment of mental 
illness, Perhaps because of the tranquilizers, men- 
tal hospitals today are a far cry from the snake pits 
of the past. 

We will consider five classes of tranquilizing 
drugs, listing their general pattern of behavioral ef- 
fects. Then we will examine one example of experi- 
Mental analysis of the behavioral effect of a tran- 
Quilizing drug. 

l. The Phenothiazine derivatives, such as chlor- 
Promazine, act to block the part of the nervous 
System in which epinephrine is the initiator of ac- 
tivity. They have an antihistiminic effect, and they 
are antiemetic, Further, they produce sedation, 
'YPnosis, and anesthesia. In addition, they poten- 
tiate the action of anesthetics and other drugs. They 
also block learned responses. 

hese drugs have been much used in the treat- 
Hee of psychosis, but they also appear to decrease 

En and increase suggestibility in patients. 
are The Rauwolfia alkaloids, such as reserpine, 
Whi derived from the root of the Rauwolfia plant, 
ea has been used as a medicinal specific in 
Pe la for centuries. The action of these drugs ap- 
hal to be an inhibition of centers in the hypo- 
een of the brain which control the sympathetic 
acti OUS system. This action results In increased 
in of the gastrointestinal system and in seda- 

aut is drugs do not cause anesthesia. The 
flexes. fia compounds also block conditioned re 


3. i . 
The diphenylmethanes, such as benactyzine, 


are best known for their effect in prolonging the 
action of other drugs, such as barbiturates and hyp- 
notics. They do not block conditioning. 

4. The substituted propanediols, such as me- 
probamate, are muscle relaxants, relieve anxiety and 
nervousness, and appear to raise the threshold for 
frustration, thereby permitting better performance 
under stress. In large doses they produce re- 
versible paralysis of voluntary muscles. They do 
not appear to affect conditioned reflexes. 

5. The substituted amides, such as pentobar- 
bital, are sedatives and hypnotics. They produce 
sleep and anesthesia, and they are also anticon- 
vulsants. They have been used in the treatment of 
hyperexcitable neurotic patients. 

Clearly, usage of the tranquilizers by physicians 
depends on the belief that they reduce the anxiety 
of patients who are rendered unable to deal with the 
environment because of their anxious state. In 
Example 19-12, we consider an experiment in which 
findings were not supportive of the hypothesis that 
one of the commonly used tranquilizers, meproba- 
mate, is a reducer of anxiety in normal persons. 


Example 19-12 The effect of meprobamate on 
laboratory-induced anxiety (Kenyon & Pronko, 


1960) 


All too often, discussions of the effects of drugs 
on behavior make the assumption that effects ob- 
served in clinical situations may, with confidence, 
be extrapolated to normal subjects. Thus, the tran- 
quilizing drugs which effectively reduce the hyper- 
reactiveness of neurotic patients are discussed in 
terms of their general effect in reducing anxiety. In 
a very interesting study, Kenyon and Pronko (1960) 
asked whether meprobamate would improve the 
performance of college students when they were 
asked to perform a complex stress-producing ma- 
nipulation task. 

Fifty-one beginning psychology students were 
placed in a situation which required them to manipu- 
late a set of dials while they were rapidly reading 
a text from a machine which exposed the material at 
a rate just a bit too rapidly for easy scanning. In 
addition, the subjects wore earphones and could 
hear their own speech, delayed 1.75 seconds. This 
was a very stressful situation because the subject 


had an electric-shock device strapped to his wrist 
which he was told would be used if he failed to read 
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the instructions aloud or stopped adjusting the dials 
in accordance with the instructions. 

The students were divided into two groups. Half 
underwent the task after administration of mepro- 
bamate; the remainder were given a placebo. 

The results showed that there was no difference 
between the two groups. Evidently, in this ex- 
tremely anxiety-producing task, the tranquilizing 
drug made no difference in the performance of the 
subjects. Of course, it is also true that the drug 
did not interfere with the highly complex motor task 
with which the subjects were faced. This finding 
appears to indicate that meprobamate does not in- 
terfere with motor performance. 

Since several other investigators have reported 
similar findings, it seems that meprobamate does 
not improve performance in an anxiety-producing 
task. 


The Hallucinogens 

As everyone knows well, a class of drugs has re- 
cently been developed which have profound effects 
on the reported conscious states of those who use 
them. The most famous of these is LSD-25 (ly- 
sergic acid diethylamide). Ingestion of these com- 
pounds is reported to result in extreme changes in 
mood, perception, self-awareness, and a distortion 
of time sense. In Table 19-5, the most commonly 
used hallucinogens are listed. 

The widespread use of the hallucinogens has re- 
sulted in a social turmoil of great proportion (cf. 
DeBold & Leaf, 1967). Their distribution has been 
made illegal, and they are no longer manufactured 
in the United States. However, the usage continues 
in spite of several reports that LSD-25 in particular 
may be a mutagenic agent (Alexander, Miles, Gold, 
& Alexander, 1967; Cohen, Marinelle & Back, 
1967). In the first of these reports, administration 
of LSD was reported to result in chromosomal ab- 
normalities. In the second study, the administra- 
tion of LSD resulted in extreme incidences of abnor- 
mal births in rats. The implications appear very 
dangerous. The use of LSD may cause damage to 
the genetic material and result in the birth of 
abnormal offspring. 

As a conclusion to our discussion of exogenous 
compounds and behavior, and as a way of returning 
to the consideration of memory processes with which 
we have been concerned earlier in this chapter, we 
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will consider a phenomenon which has been of great 
interest to psychologists: drug dissociation. 

It has been known for some time that there are 
certain drugs, such as curare, which affect subjects 
who learn a response under the drug so that they 
are not able to perform the response when the drug 
wears off. This phenomenon came to be called dis- 
sociation, because there seemed to be a separation 
of cognitive functions under the two states. As dis- 
cussed in the following example, D. A. Overton 
(1964) performed a series of studies designed to 
document the phenomenon and to ensure that the 
effects were not an artifact of the experimental 
designs previously used. 


Example 19-13 Drug dissociation (Overton, 1964) 


In this study, Overton was concerned with avoid- 
ing the paralyzing effects of curare upon the sub- 
jects which might confound the results of the ex- 
periment. Therefore, he made two innovations in 
his experimental design. First, he used drugs such 
as sodium pentobarbital, which acts primarily on the 
central nervous system, and, second, he used a re- 
sponse which reliably appeared on every trial; escape 
from shock in a simple T-maze. 

The subjects used were laboratory rats. The ap- 
paratus was a simple maze in the form of aT. In 
such an apparatus, the animal is started from the 
base of the stem of the T and must learn to choose 
the correct arm in order to escape shock, which is 
delivered through an electrified grid also serving aS 
the floor of the entire apparatus. We will sum- 
marize all five of his experiments, since the results 
of the series form a unit. Beyond the basic design, 
the remainder of the experiments were actually con 
trols to ensure that the results were in fact due tO 
dissociation and not to other variables such as sim‘ 
ply the administration of any drug. 

In general, the procedure involved training ani- 
mals to escape shock while under the influence of 
the drug, and then allowing the drug to wear off. 
Then the animals were tested to see if they had re- 
tained the response they had learned. Control ani- 
mals were run with saline solution injections or with 
other drugs which were not central nervous syste™ 
inhibitors. 

As common sense would suggest, the first finding 
was that the drugged animals showed slower learn- 
ing and generally less retention than rats which had 


Table 19-5 Some hallucinogens used throughout the world 


Active Major area How 

Substance principle Source of use Purpose taken 

Glue Toluene Commercial U.S. Euphoria Sniffing 

Gas vapor Trichlorethylene, Commercial u.s. Euphoria, Sniffing 
cyclohexanol, hedonism 
ethylene, 
dichloride, 
toluene 

Cannabis Cannabinol Cannabis sativa Worldwide Pleasure Smoking, drinking, 

(marijuana, (C. indica) in food 
bhang, dagga, 
kif, hashish) 

Peyote Mescaline Cactus, L. U.S., Mexico Religious, ritual, Chewing, drinking, 
(epinephrine- williamsii hedonism mescaline can be 
like) injected 

Psilocin, Serotonin Basiodiomycete Mexico, U.S. Religious, ritual Orally 

psilocybin derivatives Psilociba 
mexicana 
(teonanactyl) 
Ololiuqui Lysergic acid Rivea corymbosa Mexico Pleasure, ritual Chewing seeds 
Pituri Scopolamine Potato-like shrub Australia Relief from thirst, Mixing with ashes 
Dubiosia strength or acacia wood 
hopwoodii and chewing 
Caapi (yahee, Banisterine Vine—Banisteria South America, Whipping Drinking 
ayahuasca) caapi (Columbia, ceremony, 
Brazil) aphrodisiac, 
prophecy 

Datura Stramonium, Datura species Mexico, Ecuador, Aphrodisiac, Drinking 
scopolamine, Peru, Columbia religious, magic 
hyoscyamine R A A 

Ibogaine Harmine Plant—iboga Africa Stimulant, ordeal Chewing 
(banisterine) tabernanthe ceremony 

Fly agaric Muscarine, Basidiomycete, Siberia Pleasure, relief Drinking, chewing 
bufotenine Amanita muscaria from environ- 

ment 

Yakee epina Myristicin, DMT Virola species Venezuela, Brazil, Religious, magic As snuff 
bufotenine (nutmeg) Columbia er 

Vinho de Nigarine Mimosa hestilis South America Magic, religious Drinking 

Juremena (dimethyl- 
ine 
Cohoba (yopo, aptam r Piptadenia Columbia, Magic, warfare, As snuff 
niopo) peregrina Venezuela orgiastic 
Mexico Religious, magic Chewing leaves 


Salvia divinarum 


not had treatment of any kind. But the erucial 
finding was that animals trained under the drug 
Seemed to perform at random when the drug wore 
Off. That is, there was clear evidence for dissocia- 
tion of the drug and normal states. Somehow, the 
effect of the drug was to create a memory system 
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which could not be used later when the drug wore 


off. 


Overton, following previous researchers, has called 
this phenomenon state-dependent learning. He 
concluded from his results that he had demon- 


strated three salient features of dissociation: First 
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. 


iati . This appears to be 

i on really does occur. T J 6 

oa in view of the fact that he could find no evi- 
ie ce for transfer of training between the two states. 
Secon when drugs like sodium pentobarbital are 


“used as control injections, there is some transfer 


between the two drug states, which indicates that 
dissociation is a continuous rather than an all-or- 
none phenomenon. The final finding is that the 
effect is not a sensory one in that Overton could not 
reproduce his results by selectively depriving the 
animals of sensory functions. 


CONCLUSION 


Our discussion of physiological Psychology has 
been organized on the premise that the brain and 
its control of behavior can be divided into three 
Structural divisions: the core, the old brain and the 
new brain. Further, these divisions were considered 
in terms of an external system which has to do with 
the processing of information about the external 
world and an internal system which is related to 
programs stored within the brain. 

Starting with the external system, we traced the 
historical course of investigation of the Processes of 
nerve conduction and the sensory systems by which 
the external environment is encoded into informa- 
tion within the organism. From this we proceeded 
to a consideration of studies of the role of the brain 
in learning and memory. This indicated that the re- 
lationship between structure and function was a use- 
ful one. Concern with the engram, or the locus of 

storage of memory, led us to the ideas of Karl 
Lashley and his principles of equipotentiality and 
mass action. 

Then we turned to the internal systems of the 
brain. As an aid to organizing our study of this 
system, we introduced Stellar’s theory of Motivation, 
which placed emphasis on the hypothalamus as an 
integrative system which samples information from 
the external world, the internal environment, and 
other centers in the brain. To illustrate systems 
which involve internal programming, we considered 
sleep and wakefulness, hunger and thirst, and sexual 
behavior. All involve cyclic activity, and the latter 
two appear to have complex determinants, with both 
the internal and external systems playing a role. 

We next considered those structures which underly 
emotional behavior, in particular the work of James 
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Olds which implicated the limbic system. Examina- 
tion of studies on stress and on the genesis of 
stomach ulcers were put forward to illustrate the 
field of psychosomatics. This led to a considera- 
tion of the psychochemistry of the synapse, and in 
particular the work of the California Laboratory of 
Brain Chemistry. Finally, we looked at the emerg- 
ing science of psychopharmacology, which has at- 
tempted to relate exogenous chemical agents to 
behavior. In conclusion, we considered the phe- 
nomenon of dissociation due to drugs, in which 
organisms show one behavior when under the drug 


and fail to behave in the same fashion when the 
drug effects wear off, 
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CHEMICAL SYSTEMS AND BEHAVIOR 


SECTION SEVEN 
INDIVIDUAL DIFFERENCES: THEIR 
MEASUREMENT AND 


MEANING 


“The universe is made up of innumerable entities, 
each probably individual, each probably non-permanent; 
all man can achieve is to classify by measurement or 
observation of characteristics these entities into classes 
of like individuals. Within these classes, variation can 
be noted, and the fundamental problem of science is to 
discover how the variation in one class is correlated 

the variation in a second class. 


with or contingent on 
Consciously, or more often unconsciously, the man of 
making contingency tables.” 


science is forever 
(Pearson, 1911, p. 165) 


ogist is in love with just 
nenter left home to forget. 


He regards individual and group variations as important 
effects of biological and social causes. All organisms 

adapt to their environments, but not equally well. His 
question is: What present characteristics of the organism 


determine its mode and degree of adaptation.” ` 
(Cronbach, 1957, p. 674) 


“The correlational psychol 
those variables the experir 


PROLOGUE 


The material in this section will explore two cen- 
tral ideas contained in the quotations on the pre- 
vious page by Karl Pearson and Lee Cronbach. 
Restated simply, these ideas are a) that individuals 
tend to differ from each other in respect to vir- 
tually every measurable dimension, for example, 
height, weight, and intelligence and (2) that though 
we cannot observe directly cause-and-effect rela- 
tions, we can describe exactly the degree of asso- 
ciation between two or more variables. These two 
basic notions turn out to be intimately linked to- 


gether. For the time being, however, they will be 
discussed separately. 


The first idea, that there are individual differences, 
does not seem very startling to us today. Most of 
us have lived, at least until recently, in an individ- 

` ualistic age in which the Success and achievement 

of a particular person have been highly valued, 
However, as a scientific idea, the notion of individ- 
ual differences is of fairly recent origin. In medieval 
times, the individual was so much a part of some 
group that his individuality was eclipsed by it 
(Huizinga, 1956). In the eyes of the Church, all 
men were equal before God. In the eyes of a feudal 
lord, a serf was a serf, no more, no less, Without 
this group membership the individual was nothing. 
A knight who had violated his vows and as a result 
had been stripped of his knighthood was totally 
alienated from Society. With no social role, he was 
less than human. 

This attitude is strikingly reflected in medieval art, 
literature, and music. For example, it is charac- 
teristic of the Gregorian chant that its authorship 
was usually anonymous and that it had no part 
harmonies as we have in later music. All partici- 
pants sang the same melody at the same tempo. 
There was no more room for individual virtuosity in 
music than there was in social behavior. This is 
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not to say, of course, that people were blind to in- 
dividuality. Undoubtedly, there were as many per- 
ceptible individual differences in character, person- 
ality, and intelligence as there are in contemporary 
society. But it seems likely that these were not 
salient enough in human experience to provide a 


basis for significant conceptualizations about human 
nature and society. 


This point of view is ni 
lowing observations made 
seventeenth century: 


cely reflected in the fol- 
by René Descartes, in the 


Good sense is, of all things among men, the most 
equally distributed; for everyone thinks himself so 
abundantly Provided with it, that those eve 
the most difficult to sati 
usually desire 


Descartes modestly deprecated his own mind as 
no better than “ generality''—yet 


s he profoundly infi d West- 
ern thought for the @ly influence: 


Phasized more and more, so that by the beginning 
of the nineteenth century the idea of individual dif- 
ferences was a major one in society and accordingly 
commenced to influence the course of science. 

In the latter half of the nineteenth century, it will 
be recalled, experimental psychology in Germany 
studied the laws of consciousness without reference 
to individuals. Individual variation was recognized 
but regarded simply as an annoying source of error. 
In fact, much of psychology still takes this approach, 
as we have seen in other chapters. The psychology 
of learning, for example, is concerned not with the 
differences between individuals but rather with their 
Conformity to the same basic laws. 

What did emerge, however, in the late nineteenth 
and early twentieth century, was a formal branch of 
Psychology devoted to the study of individual differ- 
ences. Perhaps two main events set the stage for 
this. One was the founding of statistics, chiefly by 
Gauss and Quetelet. These mathematicians found 
that the scores of individuals in a population dis- 


tributed themselves, in respect to most measurable 
traits, according to a typical function—the normal 
Such 


curve function, described in earlier chapters. 
an observation represented a major step in the exact 
Study of individual differences. A second important 
event was the publication of Darwin's theory of 
Natural selection. As any student who has taken 
Courses in biology will know, the notion of individual 
Variation is crucial to this theory, inasmuch as the 
diversity of organic forms supplies the basis on 
Which selection can act. Followed as it was by the 
rediscovery of Mendelian genetics, such an idea 
Bave tremendous impetus to the study of individual 
differences, 

Sir Francis Galton, Darwin's half cousin, did much 
to further this point of view. With characteristic 
Energy and inventiveness, he set about to construct 
tests that would accurately measure individual ca- 
Pacities in human psychological functions and to 
trace their hereditary causes. Compared to the 
instruments we now have available, his mental tests 
Were Primitive and arbitrarily constructed, but they 
did Provide the ideas on which all modern psycho- 
ee is based. It is for this reason that Galton 

as often been referred to as the ‘‘father of mental 
testing.” 
p ainsi such a cultural and scientific background, 
€ psychology of the individual emerged as a bona 
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fide discipline with its special techniques and prob- 
lems, to be discussed later. Let us first look at the 
second basic idea behind the material presented in 
the section, the idea of correlation. 

Before Hume, the principle of causality had been 
basic to most philosophies and cosmologies. For 
every effect a cause was considered to exist, and 
for every cause, various effects. Such a notion was 
taken as being axiomatic. That is to say, it was 
held to be true a priori, and consequences were 
deduced from it. As we saw in Section Three, 
Hume's criticism of it was very simple but also 
cogent. He asked the question, Is it in fact true 
that we can really observe causal relations between 
two events rather than simply associations? His 
answer was in the negative. For him, causality was 
a mental construction and not immediately observ- 
able by us in the physical world. Thus we may ob- 
serve that a red sunset is often followed by clear 
weather the next day, but it is certainly not correct 
to conclude that a red sunset produces good 
weather. The two events are associated, but their 
causal relationship is merely inferred. 

Hume's point of view does not, of course, prove 
there is no such thing as a cause-and-effect rela- 
tion. AS one way of thinking, the principle of 
causality has proved to be immensely valuable. 
Nonetheless, it has limitations if we use it as an 
exclusive explanatory principle. From an empirical 
and scientific standpoint, it is often enough to ob- 
serve simply that two events are associated or vary 
together. Thus it is useful to know that height and 
weight, for example, are associated and to. what 
extent they vary together, or covary. 

When the fact of relationship among events in 
the world is viewed in this way, it becomes one of 
contingency; that is to say, the degree to which 
some events are contingent on (etymologically, 
“touch on”) other events. Quantitatively, contin- 
gency is expressed in terms of the correlation co- 
efficient, a statistical expression developed by Karl 
Pearson. As indicated in Chapter 2, the correlation 
coefficient tells us the degree to which two or more 
measures taken on a number of individuals are 
related. 

It will be noted that this second basic idea of 
correlation is closely related to the first idea of 
variation. Thus, it is only by virtue of the fact that 
individuals vary along certain dimensions that we 


rrelate these dimensions. We must be able 
u i ight in a number of indi- 
to measure height and weig í 
viduals before we can discover the degree of cor- 
relation between them. The same applies to psy- 
chological traits. Before a can correlate them we 
ble to measure them. 
Bier statistics are absolutely basic to the 
whole problem of constructing and standardizing 
tests. They enable us first to estimate the degree 
to which a measure is liable to fluctuation when 
used ‘on repeated occasions. This is called the 
reliability of a test. They also can tell us the 
extent to which the test predicts some criterion in 
which we may be interested, for example, whether 
an aptitude test, given before entrance to college, 
will predict good academic grades. This is the con- 
cept of validity. These two notions will be fully 
discussed later in this section. 

Another way in which the Pearson correlation co- 
efficient can be used is perhaps the most interesting 
and the most substantive. Once the measurement 
of mental abilities became possible, the question 
naturally arose as to the number of abilities pos- 
sessed by human beings and the extent to which 
they were related. The first man to examine this 
problem thoroughly was Charles Spearman, an as- 
sociate of Pearson and Galton. His basic point was 
that if two tests showed covariation between indi- 
viduals, so that individuals scoring high or low on 
one scored high or low respectively on the other, 
then these tests must have something in common. 
This communality Spearman called a factor, and 
the technique he developed to educe factors he 
labeled factor analysis. The latter involved essen- 
tially the statistical analysis of a matrix of correla- 
tions between a large number of tests, so that the 
common factor or factors could be extracted. 
Through this method, it became theoretically pos- 
sible to make exact statements about the nature of 
mental organization. 

Spearman himself claimed he had evidence for a 
single general factor (at least, for intellectual per- 
formance), but many workers following him, par- 
ticularly Godfrey Thomson in Scotland and L. L. 

Thurstone, J. P. Guilford, and Raymond Catteil in the 
United States found it necessary to think in terms 
of multiple factors. The notion they implied was 
that someone could be high in one ability, for ex- 
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ample, deductive reasoning, but low, medium, or 
high in another, for example, mathematical ability. 
In Spearman's view, a person could be only gen- 
erally intelligent: if he was good at one thing, he 
tended to be good at everything else. Though the 
reader may find one of these positions more attrac- 
tive than the other, he should be warned that the 
problem is not one to be settled by opinion but by 
reference to empirical criteria. 

The discussion above has dealt with two major 
ideas—variation and covariation, or correlation. The 
field of testing, or psychometrics, is devoted to an 
analysis of these ideas and, in this orientation, 
diverges somewhat the tradition of experimental 
psychology. The two disciplines, though not by any 
means exclusive of each other, do in fact concern 
themselves with different kinds of problems and 
tend to use rather different methodologies (Cron- 
bach, 1957). Experimental psychology uses mainly 
inferential statistics as exemplified by the ¢ test. 
It sets up studies in terms of an independent vari- 
able, or treatment, which it imposes, usually in a 
controlled laboratory setting, on a group of subjects 
and looks for effects in terms of some measurable 
dependent variable. Since it is concerned with 
closely Specifying such treatment effects, the be- 
havioral indices chosen for study by the experi- 
mentalist are usually simple ones, for example, 
activity level or bar pressing. Differences between 
individuals are not regarded as intrinsically interest- 
ing but are treated, instead, as nonrelevant variance 
against which is compared the average change in 


the experimental group produced by the main vari- 
able. 


Psychometrics, on the 


other hand, uses mainly 
descriptive Statistics, 


Sc particularly the correlation co 
efficient. It is concerned with describing the indi- 
vidual in terms of his traits and abilities and com- 


Paring him with other individuals. 
impose treatme 


bring about bu 


Whereas experimental 
iology, psychometrics is 
A paradigm 
r discipline is the study 
A nerve is elec 
Surable changes in mus- 
d. In the latter field, a 
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Paradigm study would be the dissection of a mam- 
malian spinal cord and the description of how the 
Pairs of spinal nerves are arranged along its length. 

This section will deal first with the meaning of 
measurement and scaling in psychology. Second, it 
will examine the tests we use to assess abilities, 
achievement, and personality and the ways in which 
we are able to make up standard tests. Third, it 
will discuss the dimensions of personality and in- 
telligence and the methods we use to describe the 
relationships between mental functions and traits in 
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an economical way. A final section of Chapter 22° 
will deal with the problem of creativity. It will prob- 
ably become clear to the reader, as we proceed, that 
the subject of the present section is to a large 
extent concerned with methodology. That is to say, 
much of it will deal with the development of tech- 
niques of assessment and only part of it with basic 
findings about the makeup of man. To this extent, 
these chapters are somewhat different from the 
others in this book, which have focused on content 
rather than on method. 


cHapter 2O 


SCALES AND THE MEASUREMENT 
OF INDIVIDUAL DIFFERENCES 


SCALING 


There is no question that today the measurement 
of psychological abilities and personality traits is 
very much in vogue. Magazines and Papers are 
full of so-called tests that tell a person whether he 
s “adjusted,” how “creative” he is, or whether he 
or she is a "good husband or wife.” It should be 
emphasized immediately that most of these tests 
are almost meaningless. They are constructed quite 
arbitrarily and are completely unstandardized. It is 
perhaps because of these failings that much sus- 
picion has recently been directed toward the use of 
all psychological tests, and in the United States a 
congressional committee was formed to investigate 
the charges that they not only represent an invasion 
of privacy but that they lack validity in any case (cf. 
“Testing and Public Policy,” American Psychol- 
ogist, 1965). 

Whatever the truth of the claims made by the 
critics, even popular tests are, in a crude way, 
attempting to measure individual differences. To 
understand better why they fail and how they differ 
from standardized tests, we will look first at what 
the notion of measurement really means and how 
it can be applied to psychological functions. Only 
by specifying exactly what measuring really involves 
will we be able to see how it can be usefully and 
responsibly applied to human behavior. 
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In general, measurement can be defined as the 
assignment of a class of numerals to a class of ob- 
jects (Lorge, 1951). In the usual case, this is 
simple enough. For example, the class of individual 
Persons who reach the same point on a ruler may 
be called 6 feet tall. Those coming a certain dis- 
tance below—5 feet 10 inches, and so on—are 
placed in a different class. The classes here are 
defined in terms of height. The numerals assigned 
to each class have certain relationships with each 
other that are crucial in speaking about height and 
that allow us to make certain statements, for €x- 
ample, to the effect that Jones is twice as tall as 
his son, or that he is taller than his wife by the 
Same amount that she is taller than the boy. Ob- 
viously, such Properties do not always apply in the 
case of measurement, Thus it does not make much 
S' car registration number iS 
Nor does it make sense, 
fy, to say that Green IS 
ally as Brown, or, for that 
ligent. 


‚ Say in respect to psychological 


tests. To measure anything, we have to perform 


two main operations: First, we have to be able to 
identify classes in respect to some property, and, 
second, we have to be able to make decisions as to 
the way in which the classes differ from each other. 
This twofold procedure is essentially what is meant 
by measurement, or scaling. We find that there 
are, in fact, four basic types of scale. These are 
called the nominal, ordinal, interval, and ratio scales. 
Each has certain properties that define it, and cor- 
respondingly each permits certain kinds of state- 
ments to be made about the individuals to which it 
applies and does not permit others to be made 
(cf. Stevens, 1949). 


Nominal Scale 

This is the simplest case. Here we classify in- 
dividuals into groups on the possession or nonpos- 
Session of a property. For example, we can meas- 
ure people in respect to the dimension “having a 
hunting rifle.” Quite clearly, an individual either 
has a rifle or he does not. There are no degrees in 
between. Furthermore, even in cases where such 
degrees are possible, we may still group in this all- 
Or-none fashion simply by arbitrarily setting some 
Criterion point. Thus we may divide a group into 
Such classes as bright or dull, heavy oF light, even 
Pough the traits involved could be treated as con- 
nuous. Once we have made two or more such 
Sroupings, we can perform a number of simple 
Statistical operations which give US useful informa- 
tion about the relative sizes of the groups: Looking 
at Table 20-1 (which is only hypothetical) makes it 
Immediately clear that owning a rifle is modally a 
male trait in the sense that the class “males” in- 
cludes more rifle owners than does the class ''fe- 
males.” The definition of the mode is, in fact, that 
nass which occurs most frequently ina distribution. 
a we can also find out how two properties 
c ate to each other in terms of frequency and can 
alculate by certain statistical procedures the degree 
of relationship. 

Evidently a good deal of data can be handled by 
Means of the nominal scale. The predictions of 
Many political opinion polls, such as the Gallup 
ae are often made on the basis of contingency 
is as constructed in this way. The nominal scale 
titted a useful type of measurement, although it IS 

in comparison to the other scales. 
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Table 20-1 Owning a hunting rifle 


> 


Yes No 
Male 40% 60% 
Female 5% 95% 


GE ee Ze 


Ordinal Scale 

One of the most commonly used scales in psychol- 
ogy and the behavioral sciences is the ordinal, or 
rank-order, scale. The empirical operation crucial 
to this type of measurement is the placement of 
classes in an order—greater than and less than. 
Thus a teacher may rate the pupils in her class on 
the basis of her judgment of their ability from 
highest to lowest. The same may be done with 
many physical properties of objects, for example, 
“quality” of cloth or “hardness” of metals. The 
only unchangeable feature of the scale is order. 
That is to say, the numbers assigned to each class 
retain the same meaning no matter how big or small 
the actual intervals between the different classes 
may be. The rank-order scale does not assume 
equality of intervals, only fixed ordinal positions. 
Consider the placement of five individuals on the 
two measures “impulsiveness” and ‘‘extroversion,” 
as shown in Table 20-2. 

In terms of the rank-order scale, the five persons 
are still absolutely equivalent in respect to the two 
dimensions. Clearly, then, the numbers we are 
using to designate these orders (i.e., 1, 2, 3, 4, 5) 
do not have the same meaning here that they have 
in most standard arithmetic computations. Thus 
the difference between 1 and 2 (Jones and Smith) 
on impulsiveness is not equal, in the example given, 
to the difference between 1 and 2 (Jones and Smith) 
on extroversion. Normally, of course, 12's 
1 — 2, but not so here. As soon as we have op- 
erations to determine the truth of this equality, we 
have another type of scale, one which we will ex- 
amine further on. 

Formally, then, the rank-order scale has two 
properties asymmetry and transitivity. By asym- 
metry we mean that we can make the following types 


of statements: 


Jones = Brown 
or Jones > Brown 
or Brown < Jones 


OF INDIVIDUAL DIFFERENCES 


i i r t be equal 
ri scale, intervals between ranks may or may no: 
20-2 Inano dinal , 
Table 


er Above Below Very 


Extremely average Moderately average slight 
i n Green Robinson 
i Jones Smith Brown i 
a e a Jones Smith Brown Green Robinson 
Extrover 


3 4 5 
Rank order 1 2 


The equality illustrated would hold true even though the real differences between the 
NOTE: 


individuals (if we could estimate them) looked like this: 
in 


Jones Smith Brown Green Robinson 
Impulsiveness (amount) A 5 à z 
Jones Smith Brown Green Robinson 
i nt 
Extroversion (amount) A 3 3 z = 


By transitivity we refer to the following relationship: 


If Jones > Brown 
and Brown > Green 
then Jones > Green. 


Note that transitivity does not always hold true. 
For example, a person may like Jones more than 
Brown and Brown more than Green, but still like 
Green more than Jones. In such a Case, it is likely 


that several dimensions are involved in the judg- 
ment of liking. 


Interval Scale 

As indicated above, 
involve any operation 
intervals between them 
which the ordering is c; 


rank scores as such do not 
for determining equality of 
as far as the dimension on 

arried out is concerned, It 
is certainly true that one rank separates ranks 1 
and 2 and likewise 1 rank separates ranks 2 and 3. 
But as far as the underlying dimension, whatever it 
may be, is concerned 


, We Cannot say if the amount 
of the dimension separating ranks 1 and 2 is the 


same as that amount Separating ranks 2 and 3. We 
can represent the situation in this manner, 


Jones Smith Brown 
a „mn een. 
Actual rank 1 2 3 


Hypothetical score on under- 
lying dimension oe ee ee | 
100 80 40 


-—— aaaamsmmħIĂ 
Rank 1 — rank 2 = rank 2 — rank 3 
Dimension score 100 — 80 + 80 — 40 
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As soon as we have some way of determining the 
equality of the intervals between the numerals we 
assign, we have a third type of scale, the interval 
scale. Temperature or conventional time measures 
are such scales. Thus we can say, for example, 
that the difference in time between 1948 and 1952 
is the same as the difference between 1962 and 
1966. In this case, we have a concrete empirical 
operation that allows the statement, namely, the 
Passage of the earth around the sun. 

Clearly, most psychological scales and tests are 
not known to be additive. For example, three 10- 
year-olds may obtain IQ scores of 115, 120, and 
125, respectively. We might think, then, that the 
difference of 5 1Q points between the first and the 
second is equal to the difference of 5 1Q points 
between the second and the third; and it might also 
be true that the first obtained 60 correct items, the 
Second 75, and the third 90. But we still do not 
really know if these equal-appearing intervals of 
IQ points and 15 items are really equal in terms of 
actual intelligence. Thus it is quite likely that it 1S 
much harder (intellectually speaking) to get from 
120 to 125 than to get from 115 to 120. The same 
applies to most tests of Personality, achievement, 
and attitudes, These are mainly only approxima- 


tions to a true interval Scale, by no means perfect, 
yet certainly useful. 


We should note that the intervals between the 
numerals of our scale do not have to be equal to 
give us an interval scale. We need only know how 
many units fill each of our intervals, so that we can, 
if we wish, extrapolate to equality. Thus in the 
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example below, either scale is as good as the other 
Provided that B is derivable from A by some kind of 
transformation. Here, B is a logarithmic scale 
which can readily be transformed into scale A. In 
both, operations of addition and subtraction can be 
Carried out equally readily. 


Scale A | | | 
score 80 100 120 
Scales | | | 
Score 80 90 100 
Ratio Scale 


This is the most advanced type of scale we will 
Consider here. In addition to the properties needed 
for the other scales, the ratio scale has the addi- 
tional one of having a true or absolute zero point. 
If we have available the empirical operations for de- 
termining zero, then we can compute ratios. Con- 
Sider the following example: 


A. Equal interval | 
(zero point unknown) 00) 
B. Ratio scale | 
(zero point known) 0 
In case B, we can establish the identity 2/4 = 
4/8 = 6/12. But we cannot do this with the in- 
terval scale, since we do not know where the zero 
Point is. Thus the first number of it, 4, does not 
Mean 4 units above zero, but 4 plus some unknown 
quantity x. Thus instead of 4/8 = 6/12, we would 
have (4 + x)/8 + (6 + x)/12, unless x=0, In 
Which case we do have a ratio scale. Thus, even 
Supposing we had an interval scale for intelligence, 
We still could not say that Johnny, with an IQ of 
iS only half as bright as Jimmy, who has an 
of 160, because we do not know what zero In- 
felligence is. For that matter, it may be a mean: 
Ingless concept, much as zero mass would be. The 
"sao applies to most psychological measures. Ra- 
© scales are quite common for physical measures, 
Owever, size and weight being good examples. 
© summarize what we have said so far about 
Measurement, we have available to us in psychology 


Our ways of measuring the differences between in- 

Viduals in res behavioral dimension. 
ect to any beha : 
pect J with the first 


Ost of the time ists work 

, psychologis 
be the nominal and ordinal scales, though they 
ay assume the third—the interval scale. For most 
Purposes of statistical analysis, these seem to be 


oil Pay ak A 


246810 12 
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quite adequate. Thus if we wish to find out, for 
example, whether there are any differences between 
males and females in intelligence, we can proceed 
using some standard IQ test and perform the neces- 
sary statistical operations that yield some definite 
statement about sex differences. 

We might ask, then, at this point, If we can do 
so much with such crude scales, just what advan- 
tages ensue from attempting to get more refined 
measurement? The answer to this question is that 
by getting real scales of measurement we gain, first, 
in precision—that is, we will be able to predict more 
exactly—and, secondly, through greater precision 
we may also gain additional information about the 
behavior we are attempting to measure. This sec- 
ond gain is without any doubt the more important 
one. In this regard, accurate measurement (that is, 
having empirical operations to meet the criteria of a 
proper scale) can help us in psychology as it has in 
other sciences. 

Up to now we have been speaking of measurement 
in reference to the differences between individuals 
on some traits or ability, and we have delineated 
four scales by which variation may be ordered. It 
should be noted that these techniques of scaling 
can be used not only for this purpose but also for 
the purpose of ordering variations that are perceived 
to exist between stimuli of different kinds, for ex- 
ample, sounds of varying intensities, items of differ- 
ent degrees of excellence, or hues of different bright- 
nesses. We have already seen an application of 
such methods in our discussion of attitude scale 
construction in Section Three. There are many 
others that have been made. For example, food 
preferences can be scaled, so that we may find out 
how much individuals in a certain population prefer 
roast beef to roast lamb. In institutional settings, 
this information can be of great importance in pre- 
paring menus that are satisfactory from the stand- 
point of maintaining good morale, health, and a 
reasonable outlay. 

Psychophysics deals with this basic problem. 
Thus its purpose, according to one contemporary 
psychologist, Eugene Galanter (1962), derives from 
the classic problem of the relation between the 
mind and the physical world, and one of its major 
t of scaling the response of the 


problems is tha i n f the 
average person to variations in the physical stimuli 


that impinge on him. 
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It is fair to say that although testing er 
physics often employ the same methods, t ~ nie 
tory and theoretical orientations are different. 
interest in this chapter is with differences between 

le and the measurement of these differences, 
ke than with the differences between stimuli as 
ane by the typical person. Consequently, we 
will not discuss further the topic of psychophysics 
in this chapter. 


PSYCHOLOGICAL TESTING 


ae Galton has often been called the 
“father of mental testing.” His keen interest in 
anthropology, his faithfulness to Darwin's emphasis 
on diversity of living forms, and his natural bril- 
liance, all combined to produce in him a man who 
could suitably lay the groundwork for the develop- 
ment of psychological testing. But the fact of the 
matter is, though his contribution was great, he did 
not get very far with the problem of defining and 
measuring such complex functions as intelligence 
and personality, in which many psychologists were 
interested. For the most part, the measures Galton 
developed assessed only sensory abilities and vivid- 
ness of imagery. For example, he designed a whis- 
tle capable of emitting variable frequencies of sound 
in order to measure the upper limits of auditory 
acuity. Again, he developed a kind of self-rating 
scale on which subjects were asked to estimate the 
clarity and detail of some image they were asked to 
generate, for example, a mental picture of their own 
breakfast table. 

These were ingenious methods—even though they 
may seem naïve to us today—and coupled with 
Galton's statistical contributions represented a large 
step forward in the understanding of individual dif- 
ferences. But it was perhaps the French psychol- 
ogist, Alfred Binet, more than anyone else, who was 
most responsible for formulating the approach to 
testing out of which modern psychometrics has 
grown. 

Like many men in the nineteenth century who 
were interested in psychology, Binet brought to it 
a highly varied background and training in biology, 
philosophy, and clinical medicine. His major con- 
cern, like Wundt and the German psychologists, was 

the formulation of general laws of mind, and the 
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philosophic framework within which he attempted to 
do this was supplied by British associationism. Un- 
like the structuralists, however, he had a strong pre- 
occupation with the practical operations of mind in 
everyday life, not only with the normal but also with 
the abnormal mind, not only with the mind of the 
adult but also with the mind of the child. 

These interests led him in three major theoretical 
directions: first, toward the study of such complex 
processes as intelligence and reasoning, rather than 
with the elements of consciousness; second, toward 
the study of individual differences; third, to an em- 
phasis on studying the way in which mental func- 
tioning developed from childhood to maturity. These 
problems had for Binet immediate priority and had 
to be solved before psychology could turn to the 
ultimate task of laying down the general laws gov- 
erning the operation of the human mind. 

Note how these orientations differed not only from 
those of German psychology but also from those of 
Galton. Galton was a gentleman scientist of the 
British upper class and did not have behind him the 
tradition of the French Revolution that led men like 
Binet and, one hundred years before, the psychi- 
atrist Philippe Pinel, to have a passionate concern 
for the welfare of every individual regardless of his 
station in life. We saw something of Pinel’s con- 
tribution in Section Two. Similarly, Binet's human- 
ism directed him to study the manner in which the 
individual mind expressed itself in its natural environ- 
ment rather than in the artificial setting of the labo- 
ratory. In fact, one event that gave considerable 
impetus to his work was his appointment by the 
Minister of Public Instruction in Paris in 1904 to @ 
commission charged with considering the problem 
of subnormal children in the schools. 

The types of tests that Binet and his collaborator, 
Herbert Simon, constructed were specifically geared 
to this practical purpose. Galton, in his early at 
tempts to measure intelligence, had used only tests 
of sensory acuity on the ground that ability in this 
Sphere set the limits to intellectual capacity. This 
had also been the view of the American psychologist: 
James McKeen Cattell, who in 1890 put forward a5 
measures of intelligence Such tests as strength ° 
grip, rate of hand movement, speed of reaction 
time, and accuracy of time estimation. Binet and 
Simon approached the Problem less cautiously an 
used instead tasks commonly considered as reflect 
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ing intelligence, for example, comprehension of sen- 
tences, vocabulary, attention span, and memory 
ability—a simple enough idea, but still a very new 
one in psychology at the turn of the century. 

Binet's interest in children and in the develop- 
ment of intelligence supplied him with an ingenious 
method of scaling ability. Initially, he and Simon 
chose items which discriminated between children 
who were bright and children who were dull accord- 
ing to a scholastic criterion. Even today, this is a 
common way of validating a test. It is a somewhat 
arbitrary one, however, in that school marks may 
depend on many other variables besides sheer in- 
telligence, for example, effort and motivation, emo- 
tional stability, or bias of a teacher. What became 
More and more obvious to Binet was that develop- 
mental age could supply a criterion that was far 
More objective and that was, in a sense, biologically 
rooted. Accordingly, he started to search for test 
items according to whether they discriminated be- 
tween the ability of average children of different 
ages. For example, at age twelve a child should be 
able to tell how “snake,” cow,” and "sparrow are 
alike, though the same task should be beyond the 
ability of the average eleven-year-old. However, if 
an eleven-year-old child is able to pass such an 
item, then one might infer that his mental age was 
greater than his chronological age. It is the ratio 
Of these two ages that constitutes the measure we 
have come to know as the intelligence quotient, or 
IQ. Thus 


IQ = 100 x a 


It is obvious, of course, that this way of scaling 
ability can be used only up to 4 certain age when 
Intelligence stops developing any further. This is 
Usually considered to be around sixteen, though it 
May well be later than this. After this time, it 
May still make sense to assign to a person @ certain 
Mental age when this happens to be lower than his 
Chronological age, but it does not make logical 
Sense to assign one that is higher- Thus at age 
eighteen an 10 of 80 may have the same develop- 
Mental meaning that it has at age ten. But an IQ 
of 140 would not have the same meaning at the 
two ages. In the case of the ten-year-old, we could 
Say his intelligence was like that of the average 
fourteen-year-old. We could not say, however, that 
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the eighieen-year-old had the intelligence of an aver- 
age twenty-five-year-old if we stick by the assump- 
tion that intelligence does not increase in the aver- 
age person after sixteen years of age. For this 
reason, an age scale has its greatest usefulness with 
children rather than with adults. 

Despite this qualification, there is no doubt that 
the Binet-Simon scale represents a landmark in the 
history of testing. It has been revised by several 
different groups, including, especially, Terman and 
his workers at Stanford University, and has been 
adapted to many different cultures. It is undoubt- 
edly one of the most widely used tests of intelligence- 
for children today. In a later section of the chapter, 
we will discuss its composition in more detail. 

Aside from the early efforts of Galton and Pear- 
son, England's main contribution to the testing 
movement was the method of factor analysis first 
put forward by Spearman and others, including 
Cyril Burt, Godfrey Thomson, and Raymond Cattell. 
Their attempt to find basic “purified” traits and 
abilities contrasts with the highly practical ‘‘shot- 
gun" approach of Binet. Factor analysis was 
quickly taken up by American investigators, par- 
ticularly by Thurstone, Guilford, Tryon, and Hol- 
zinger, and today represents a focus of great activity. 
Thanks to the development of computer methods, 
the laborious statistical operations involved no 
longer present a real problem. 

The great interest in testing in America is perhaps 
natural in view of the orientation of this country 
toward the useful and the practical, and its em- 
phasis on the value of the individual. In fact, one 
historian of psychology, E. G. Boring, has asserted 
that the whole testing movement, though not orig- 
inating in America, is essentially American in style 
and character (Boring, 1929). Indeed, it was prob- 
ably the entry of the United States into World War | 
in 1917 and therefore the practical necessity of 
identifying ability and leadership quickly and re- 
liably that gave to research on testing its greatest 
impetus. 

Today, psychological tests are used all over the 
world in almost every sector of society—hospitals, 
business and industry, government, and schools. 
Probably very few people reading this book have 
escaped being exposed, at one time or another, to 
a test of some kind. As we have already said, this 
popularity has been viewed with alarm in some quar- 
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ters, and there have appeared several books severely 
criticizing tests in general and their too casual 
usage in particular. For this reason, it is of the 
utmost importance to discuss at this point the 
purposes, basic nature and mode of construction of 
psychological tests. Only by giving these points 
-full consideration can we ‚hope to arrive at a fair 
judgment about their practical usefulness as well as 
their scientific merit for understanding behavior. 


s 

Eae to Cronbach (1960, p. 21) a psycho- 
logical test is a systematic procedure for compar- 
ing the behavior of two or more persons. We 
have already indicated that the comparison of indi- 
viduals—that is, the measurement of individual dif- 
ferences—is the major idea being articulated in this 
chapter, and we have also outlined something of 
the broad historical background out of which this 
idea emerged. Before examining the first part of 
Cronbach's definition, namely, what is meant by 
“systematic procedure," we will discuss the pur- 
poses of tests and some of the major concepts they 
embody. 5 

The complexity of modern society demands that 
decisions continually be made concerning the abil- 
ities and personality traits of individuals and the 
extent to which these are appropriate for certain 
kinds of positions. Such decisions have to do 
mainly with (1) selection, that is, rejection or ac- 
ceptance of an individual for a particular slot, for 
example, admission to a good “‘ivy-league” college, 
or (2) classification, that is, the placement of an 
individual in a slot most suited to his abilities or 
interests. Typically, the armed services attempt, by 
various screening devices, to fit each enlistee to 
the job for which he is best suited. Though many 
jokes are made about their ineptitude in achieving 
this goal, there is little doubt that their successes 
are more frequent than their failures, 

Apart from these rather practical aims, tests also 
have the potentiality of telling us something about 
the psychological makeup of man, that is, the struc- 
ture of abilities and personality. By factor analytic 
methods, to which we have already referred, we may 
eventually be able to decide whether it makes more 
sense to think in terms of general intelligence or in 
terms of particular specialized aptitudes instead. 
From the standpoint of psychology as a science, this 
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is perhaps the most important purpose of test de- 
velopment. Great attention has been paid to im- 
proving the efficiency and precision of psychological 
tests, and numerous applications of them have been 
made to many practical problems; but these must be 
counted as secondary to the major purpose of fur- 
thering the progress of psychology as a science. 


Basic Nature of Tests 


A test attempts to sample performances that re- 
flect the trait it is designed to measure. We can- 
not measure intelligence directly. But we can meas- 
ure ability to solve problems considered to require 
intellectual ability. Thus a typical scale usually 
involves a large number of discrete items—perhaps 
a hundred or more—which a subject can pass or 
fail and which constitute a representative test of the 
domain under consideration. Often the latter is 
very well specified, in which case the test may be 
either a replica or a shortened version of the actual 
task being predicted, For example, ability to pilot 
an airplane may be tested by means of a ''mock-up'" 
training plane with simulated flying conditions. 
Again, ability to run a lathe may be assessed by 
actually getting the Subject to perform such a task for 
a brief period. More often, however, the psychome- 
trician distinguishes between a potential achieve- 
ment and an actual achievement that is the re- 
Sult of both aptitude and training. With new, un- 
trained personnel this is obviously critical, not only 
for selection but also for appropriate classification- 

To assess aptitude, the tester must therefore 
make up items which he believes reflect the ability 

To do this calls for some 
iS subject, of course, to 
Item selection thus typi- 
d-forth process between 
ation. In this way, the 
ends up with a list of 


Th empirical relation to - 
i e degree of relationship is wna 
atest by the validity of the test. Another char- 


the test is equivalent to performance on another 
part. Though these notions seem simple, they are 
actually rather subtle and require a good deal of 
further elaboration. This we shall do in the section 
following. 

Whatever kind of criterion a test is designed to 
predict, any score obtained on it by an individual 
must be interpretable. It is necessary to know just 
what a number assigned to an individual means in 
relation to the numbers obtained by other individ- 
uals. By itself, an obtained score of 100 might 
mean anything from poor to perfect performance. 
To specify its meaning, we must have a scale of 
some kind, and we must also know something about 
the group with whom the individual is being com- 
pared. This is, in fact, what is meant by the term 
standardization. More exactly, it may be defined 
as the set of procedures that permit exact inter- 
pretation of a given score. Consider these two 
examples: 

A ten-year-oid boy passes all items on the Stan- 
ford-Binet test up to the top of the twelve-year-old 
level. As the reader will recall, this gives him an 
IQ of 120. This means that he has exceeded ap- 
Proximately 80 percent of ten-year-old children and 
reflects relatively high intellectual capacity. Several 
Qualifications may be in order, however, if we ex- 
amine more closely the composition of the compari- 
Son group. We find that the norms for the Stanford- 
Binet have been standardized on predominantly 
White, urban, middle-class American children. Eells 
and his coworkers at the University of Chicago 
(Eells, 1951) have demonstrated distinct bias in the 
test against lower-class American children, this bias 
being expressed in several ways but chiefly in terms 
Of the kind of language demands placed on a sub- 
ject. For example, a child whose world does not 
encompass such phenomena as symphony orches- 
tras is unlikely to solve the analogy “Symphony IS 
to conductor as baseball is to umpire,"” not because 
he does not have the capacity to do so, but rather 
because the words in which the form of the analogy 
IS couched are foreign to him. 

Again, it is probably true that the score obtained 
by a Zufi child would not properly reflect his ability 
in relation to the standardization group, even with 
a translated text, simply because of the noncom- 
Petitiveness of the Zuni culture. Unlike white 
middle-class children, the Zufi child tends deliber- 
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ately to underachieve in a test situation in order to 
avoid the breach in politeness that doing better than 
his peers would entail. 

Accordingly, we have to be very careful to inter- 
pret correctly the meaning that a test score has by 
being conversant with the scale being used and by 
knowing enough about the nature of the standard- 
ization group so that we do not make comparisons ` 
when these are not really proper. 

We thus have two initial problems in standardiz- 
ing a test. The first has to do with scaling; the 
second, with norms. They are closely related inso- 
far as both involve the uniformity of meaning that 
a test score can have. Thus we aim, in the first 
case, at uniformity of units, in the sense that 
a-b = b-c=c-d=+-:=m-n. We also wish, if 
possible, to obtain some means of establishing an 
absolute zero point to give equality of ratio as well. 
In respect to norms, we aim at obtaining uniformity 
of interpretation of a score, so that we can say that 
a particular score reflects the same trait in differ- 
ent tested groups. Every university runs into this 
problem when it attempts (if it does) to achieve 
some common standards of marking across different 
departments. We will now examine a number of 
techniques aimed at dealing with scaling and norms, 


Problems of Scaling and Norms 


STANDARD BY GENERAL AGREEMENT OR BY Ex- 
PERT JUDGMENT We often find scales of this type 
used, especially in education. For example, it is a 
common convention in most universities throughout 
the world to use a letter or a number division for 
broad classification: A, B, C or 1, ll, I. These cor- 
respond roughly to the verbal designations ‘‘ex- 
cellent,” “good,” “fair.” Finer distinctions are 
often made by dividing each grade into three: A+, 
A, A—. These in turn may correspond with arabic 


numerals, for example, A+ = 97.5, A=95, A- = 
92.5. l 

That this system has persisted for so long and is 
used so widely means it is a reasonably workable 
one. At the same time, as everyone who has used 
it or been subject to it knows, it is by no means 
foolproof. Often, a mark of A in one institution 
represents a much lower standard of work than the 
same mark in a different place. Even in ge ee 
institution, it may mean different things for differ- 
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ent people or in different courses. Furthermore, 
the meaning a certain mark has must also be re- 
lated to how many people in a class achieve it. An 
A can give little satisfaction to a student if every- 
one else in the class also gets an A. On the other 
hand, the individual who has obtained such a mark 
for the first time for three years in that course can 
be justly proud of it. By taking this point into con- 
sideration we can start to attach a little more mean- 
ing to a mark or score than we would otherwise be 
able to. Let us now turn to several methods that 
allow us to do this. 


discussed percentile 
scores briefly in Chapter 2. They are obtained 
simply by finding out what percentage of the group 
is exceeded by individuals having a certain score 
level. A score of 75, which is relatively meaning- 
less by itself, now acquires much more direct sig- 
nificance. Thus we may learn that in school 1 an 
individual getting a grade average of 75 has a per- 
centile score of 98. This means that the mark is a 
very high one for that school, since it is a higher 
mark than obtained by 98 percent of students in 
the school. On the other hand, if we find that the 
same mark in school 2 corresponds with a per- 
centile score of 65, we then know that in that school 
such a mark does not present particularly unusual 
performance. Regardless of this fact, however, 
notice that we still cannot say that 75 in school 1 
is actually better than 75 in school 2, It might 
well be that in school 2 the standard of marking is 
very much higher than in school 1. On the other 
hand, it may mean that school 2 has a great many 
students of outstanding ability. It may also mean 
both these possibilities. 

In other words, a percentile score as such gives 
us no additional information about t 


a he absolute 
meaning a score has, but it does make 


a score more 
up to which 
nerality, we 
ng the same 
of the same 

in grade 9. 
We do not need to take ail such children, of course 
them. Even 


ace, religion, 
us. However, if we can obtain 
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Table 20-3 Percentile norms for numerical aptitude in 
grade 9 children (Psychological Corporation, 1952, 
Thorndike & Hagen, 1955) 


=_—. 


Percentile score Numerical aptitude 


99 35 
97 32-34 
95 30-31 
90 27-29 
85 25-26 
3 1-2 
1 o 
== å 


for our test the scores of such a standard group, we 
then have some basis for judging any individual who 
is subsequently given the test. 

Consider the following example in Table 20-3. 
This shows the scores obtained on part of an apti- 
tude test and the corresponding percentile norms. 
We find, for example, that a score between 27 and 
29 on numerical ability corresponds with a percen- 
tile score of 90. Thus if we give our test to Johnny 
Smith, who scores 28, we know that, other things 
being equal, he has done better than 90 percent of 
children of his age level. The limits of our judg- 
ment about his performance are determined by the 
breadth of our standardization group. If it is very 
broad, for example, all children of that age in the 
world (if this were possible), then our judgment 
about Johnny can be very general. If the standard- 
ization group is very particular, for example, all 
children of that age in the East End of London, then 
our judgment about Johnny's ability must be corre- 
Spondingly narrow. 

Since interpretation can be so limited, it is always 
important for the test constructor to spe 
the size and characteristics of his stan 
group or groups. 
feature of a prope 


cify exactly 
eris dardization 
This is, of course, one important 


f per test that is almost never found 
in the psychoquizzes of Popular magazines. 


Though useful in a general way, percentile scores 
do not give us a very refined kind of scale. In other 


words, the distances between percentile scores are 
Seldom equal. 90-85: is ner: equivalent to 55-50. 
The reason for this is Contained in the way ability 
and, in fact, most biological and psychological traits 
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Percentile score 
u 
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Raw score 


are distributed. Typically they follow the normal 
Curve form. This means that most people get mod- 
erate scores and a few are very high or very low. 
Consequently, the actual distance between indi- 
viduals at the high levels is much greater than be- 
tween individuals at medium levels. This can read- 
ily be seen if we plot raw scores for some normally 
distributed trait against a cumulative frequency dis- 
tribution, as in Figure 20-1. The two distances 
pael and 90-92 on the y axis are equal. They 
wae equal differences between percentile 
iene but at different levels, one at a high level, 
ee at a low level. The distances on the test 
fib, to which these correspond on the x axis, 
ever, are clearly very unequal. 


oe Scores Scores for any test may be ex- 
dete in terms of a common unit, the standard 
balled F The resulting scores are also sometimes 
bas scores as well as standard scores. The 
Ic transformation is very simple. It is 
Zu = Xio Xe 
Ok 
where Z;, = standard score of individual j on test 


k 


FIG. 20-1 A cumulative frequency distribu- 
tion. 


X;, = raw score of individual j on test k 
mean of group on test k 
g, = standard deviation of group on test k 


x 
li 


The procedure is quite analogous to any other 
kind of transformation from one unit to another. In 
most physical units, we have an absolute zero and 
can use this as a reference point rather than the 
mean of group scores. 

Thus to translate the height of an individual from 
inches to feet we would proceed as follows: 


h';— 0 
he ae 
where A’; = height of individual j in feet 
h''; = height in inches 
12 = number of inches in a foot 


Notice that 12 is a constant. We have defined our 
units so that 12 inches always equals 1 foot. What 
does the standard deviation equal? Provided the 
distribution of scores with which we work is normal, 
it too represents a kind of constant, namely, the 
proportion of individuals falling between different 
scores. Thus about 68 percent of cases will lie 
between the mean and the mean plus or minus one 
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eviation. If an individual's standard 
See we know that he will be equal to or 
better than 84 percent of the group (50 percent + 
low the mean plus 34 percent up to one a. 
deviation above the mean). Similarly, a score o 
—1.0 will mean that he will be equal to or better 
than only 16 percent of other individuals in the 
group. For a number of individuals, our standard 
scores will range roughly from —3 or —4 to +3 or 
+4. If we wish to expand this scale and make it 
positive, we can merely add a constant and multiply 
by a constant, as follows: 


Z = aZ-+b 

where Z’ = new standard score 
Z = regular standard score 
a = multiplication constant 
6 = additive constant 


Thus if Z = 1.5, ais set at 20, b at 100, we should 
get 


Z' = 20 (1.5) + 100 = 130 


Note, however, that in terms of percentiles the 
scale generated by a standard score transformation 
of this type is not an equal-interval one. The dis- 
tance O to +1 does not equal the distance +2 to 
+3, the second one being really very much larger. 
Another difficulty is that with distributions that are 
not normal, standard scores will not have a constant 
meaning from one test to another. 

It is possible by another kind of transformed score 
called the normalized standard score to remedy 
some of these difficulties. However, the complexity 
of this method is beyond the Scope of this book. 


I 


AGE Norms As we noted earlier, 
tests ever constructed, the Binet-Si 
telligence, used age norms. 
in terms of the number of ite 
in comparison with the number a child of a certain 
chronological age could get right. If we plotted 
mean number right obtained by groups of different 
ages against age levels, we might get a curve some- 
thing like the one in Figure 20-2. 
Provided these standardizing groups were large 
enough and representative enough of the whole 
population in a country, we might then score any 
individual subsequently tested in terms of these age 
norms. For example, individual X gets a score of 


one of the first 
mon test of in- 
Individuals were scored 
ms they could get right 
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FIG. 20-2 Hypothetical relation between age and 
score on an intelligence test. 


80. This is at the eight-year-old level, we see from 
the graph. If X is only six years old, he is then 
obviously doing very well. We may actually go a 
good deal farther than this qualitative kind of state- 
ment and talk quantitatively by using the IQ score 
as defined above. Certainly IQ scores are used 
very widely by testers everywhere to represent in- 
tellectual level. A classificatory scheme of grading 
intelligence (eight to twelve years) is shown in 
Table 20-4, 

Although IQ scores have such wide usage, they 
do have many limitations, some of which we have 


already discussed. Let us look at them again more 
formally. In the first Place, the score given to any 
individual can only 


indivi have meaning in so far as that 
individual is like tho 


That is, it must ha 
An IQ score obtai 


ty revision of the Binet test (Ter 
man & Merrill, 1937) used for its standardization 
Broups mostly middle-class children. The language 
employed in the test is consequently of a kind more 
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Table 20-4 Classification for grading intelligence 


Grades of intelligence, IQ range 


or IQ grade (Stanford-Binet) 
Idiot 0-25 
Imbecile 26-50 
Moron 51-70 
Borderline 71-79 
Low average 80-91 
Normal 92-115 
High average 116-125 
Superior 127-136 


Very superior 137 and above 


understandable to middle-class rather than lower- 
Class children. 

This is purely apart from the form of any particu- 
lar problem. A test having such a bias would be 
giving an estimate, not of any basic intelligence, but 
rather of a cultural intelligence. In one way, of 
course; this would not matter. If the test correlated 
highly with success in school, then we could say 
that the child who did poorly on such a test would 
not be as likely to perform as well in school as the 
One who had a high test score. On the other hand, 
we could also argue that a deficiency due merely to 
Such lack of cultural opportunity should be very 
easily remedied and therefore not a real deficiency. 
The underlying assumption here is that the test 
Score, to the extent that it is reliable, is measuring 
Something fairly stable and unchangeable. 

A second difficulty with IQ scores is related to the 
One just discussed. In establishing a typical level 
of performance for a certain age group, IE 19 aS- 
sumed that mental growth is constant, that is to 
Say, that it is linearly related to chronological age. 

his may not be true. In fact, there is reason to 
believe that mental growth is rapid at first and then 
gradually slows down and perhaps stops at maturity. 
This is so with height and weight. If it is also true 
for intellectual growth, then clearly the differences 
between early age levels are not equal to the differ- 
ences between later age levels. The fact that the 
IQ (the ratio of mental to chronological age) tends 
to remain constant suggests that mental growth may 
tend to follow a negatively accelerated curve. Thus 
o get an IQ of 125 at chronological age 4 an indi- 
vidual only needs a mental age of 5; to get the same 
IQ score at age 8, he needs to have a mental age 
of 10; and at 12, a mental age of 15. 


377 


SCALES AND THE MEASUREMENT OF INDIVIDUAL DI 


A related point, finally, is that variability of IQ 
at later ages must be greater than at earlier ages if 
the IQ is to have a constant meaning from age to 
age. Suppose that at age 6, the standard deviation 
in IQ is 10. This would mean that 68 percent of 
children should score between 90 and 110, repre- 
senting a range between 5.4 and 6.6 years mental 
age. To have the same frequency of IQs between 
90 and 110 at age 10, however, the range must be 
between 9 and 11, a range of 2 years rather than 
the 1.2 years as in the first case. Consequently, 
variability of mental age must be inversely cor- 
related with age, if IQ remains constant. 

Two outcomes of this change in variability of 
mental age as a function of chronological age are 
as follows: First, we can expect that intelligence 
tests of very young children will be unreliable. This 
is a direct derivation from the fact that if observed 
variance of test scores is low, reliability is also low. 
For the same reason, the predictive value of infant 
1Q tests is also bound to be low, unless suitable 
corrections are made. This is in fact the case. At 
a young age, IQ tests appear to be less efficient 
predictors of a child's later IQ than the IQ of the 
child's parents. The graph in Figure 20-3 illus- 
trates this point. 

A second outcome of diminishing variability of 
mental age with diminishing chronological age is 
that it enables us to extrapolate backward to a 
point where intelligence should be zero—that is, to 
where variability is zero. Thurstone (1928) has in 
fact done this, concluding that intelligence starts at 
a few months before birth. 

We may conclude this discussion of scaling and 
norms with a few summarizing points: First, we do 
have available a number of ways of scaling data so 
that some meaning may attach to a particular score 
given both within a group and between different 
groups. Second, these methods, though giving us 
interpretable scores, do not, for the most part, give 
us very refined (i.e., equal-interval or ratio) scales. 
Third, the methodological problems involved in test 
scores and scaling raise many substantive problems 
regarding the nature of the trait, its development 
and modifiability under various conditions. 


Problems of Reliability ; 
Psychological measurement i 
like physical measurement. 


s obviously not much 
If we measure the 
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height or weight of an adult with a ruler, we have 
no reason to suppose that a second measurement 
will give us a different result, provided our meas- 
urements are taken close together in time. It is 
still true, on the other hand, that if we weighed a 
person just before he ate a large meal and just after 
he had eaten it, our two measurements would prob- 
ably not agree. In other words, the weight of an 
individual is subject to fluctuations, or variation. 
Now, if it happened that we were weighing three 
people who were all within 3 pounds of each other, 
the amount by which the weight of each one varied 
due to such factors as meals eaten or ill health 
would have a good deal of bearing in determining 
the real difference between them. The situation 
might be as follows: 


First 


Second 
weighing weighing 
Indi- Wt, Wt., 
vidual Ib Rank Interval Ib Rank 
A 156 1 Agets sick. 150 3 
B 154 2 B constant. 154 2 
Cc 153 3 C has large meal 156 1 


just before sec- 
ond weighing. 
a ee er Fe el. 


Clearly we could not place much reliance on the 
scores obtained in either weighing so far as making 
statements about the order of the three individuals 
is concerned. We would say, in fact, that our test 
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(Jones, 1946) 


was unreliable, b 


y which assertion we would mean 
that the variatio 


: n within individuals (on the two 
testings) in respect to weight was about as great aS 
the average variation between them. This is the 
essential problem of reliability. For psychological 
characters, we can expect to find a good deal more 
fluctuation than we do with weight, People vary 
Greatly in their motivation, their moods, and their 
feelings. These factors may have a greater or lesser 
effect, depending on what trait the test is measur- 
Ing. Some traits seem to be more stable than 
others. Thus it is of great importance that we have 
way of stating in Precise quantitative 


( an estimate of the difference be- 
tween individuals 


irrelevant, or error, 
real, or true, differe 


2 T FODS OF CALCULATING Reuapiiiry The gen- 


ng Such a statement is by cal- 
a So-called reliability coefficient. This iS 


Split-half methods. We may think of each of these 
as being subject, more or less, to different sources 
Of variation that together account for the total error 
variance. There are three such sources: first, varia- 
tions that arise within the measurement procedure 
itself; second, variations due to changes over time 
in the individuals taking the test; third, variations 
due to changes in the specific samples of items we 
choose as being equivalent to each other (Thorn- 
dike & Hagen, 1955). As we shall see, different 
methods of estimating reliability cope with these 
rather differently. 

The notion of parallel forms of a test and the 
Statistical definition of a parallel test underlies al- 
Most all the equations that can be derived about 
test theory. The main criteria for parallel tests are 
that they have equal means, equal variances, ‚and 
equal intercorrelations with other tests. The item 
Content of the forms will, of course, be different, 
But each should get at the same trait or ability. We 
May think of the latter as a domain, or area, com- 
Prised by innumerable bits of behavior. A test 
Simply takes samples of this domain. If two or 
More tests sample the domain adequately and pre- 
Cisely, they should naturally resemble each other in 
certain respects. This sampling notion is repre- 
Sented graphically in Figure 20-4. a 

Tests A and B mostly cover the domain being 
Measured. Consequently, they correlate highly. 
Test C, on the other hand, measures only a small 
Part of the domain and therefore has a low correla- 
tion with test B. Thus the main task with this 
Method is the construction of two tests that will 
Meet the criterion of parallelism without allowing 
them to appear too much alike. The experimenter 
does not have a great deal to go on except his 
Intuition, Fortunately, he does have the statistical 
Criteria available to him afterward to check on the 
Success of his judgment. i 

The forms chosen as parallel may be given suc- 
cessively without any time interval, or they may be 
given with an interval between them. If the domain 
eing sampled is affected by time changes, there is 
Obviously less chance in the second case that the 
two versions will turn out to be statistically parallel. 
his is especially true if opportunity for practice 15 
allowed during testings. For example, a typing test 
Eiven to individuals who have just started to learn 
‘yping would show a low variance at first, but the 
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FIG. 20-4 The meaning of correlation. 


variance would certainly increase as the individuals 
practiced. Then the two forms would, of course, 
not be parallel. 

A commonly used method of obtaining reliability ; 
is to give the same test twice to the same subjects. 
This is known as the test-retest method. Usually 
an interval will separate the two administrations. 
This interval should be large enough so that no 
fatigue effects occur from having subjects do a 
great deal of work and that there is a minimal pos- 
sibility of practice effects carrying over from the 
first to the second testing. For the most part, we 
can tell if there have been such effects by compar- 
ing the mean scores from the two testings. A rise 
in mean performance will indicate that there were 
practice effects. A drop will indicate probable 
fatigue effects. If these effects are uniform for all 
individuals, they will not affect the size of the re- 
liability coefficient. 

On the other hand, by giving the same test twice, . 
the experimenter is liable to get an artificially high 
estimate, because variations which are really a func- 
tion of that particular sample of items—and are 
therefore really part of the error variance—tend to 
be repeated the second time and thus become part 
of the true variance. This inflates the reliability. 
Individuals tend to remember their answers to items, 
whether these answers are correct or incorrect, and 
then repeat them, so that a correct answer on the 
first testing due merely to a lucky guess tends to 
be given again. The same applies to incorrect an- 
swers based on unlucky guesses. Aside from giv- 
ing to the subjects specific instructions to avoid this 
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kind of inertia in answering the retest items, not 
much can be done to avoid an artificially high re- 
liability coefficient. For this reason, most test er 
structors prefer to use the other methods instea 
of, or at least in addition to, this one. PR 

The split-half method involves simply splitting a 
test into twu parallel parts and then correlating the 
parts. Thus a 100-item test is divided into two 
subtests of 50 items each. The main problems 
here lie in the method of splitting and in the effects 
of reduced length. 

In regard to the first problem, several approaches 
are commonly used. One is to divide the test into 
odd against even items, 1, 3, 5, Trees n—l 
against 2,4,6,8,...,n. The correlation between 
the two subtests is then calculated in the usual way. 
The main difficulty here lies in the fact that the 
subtests may not be really equivalent statistically. 
If their variances are unequal, for example, the re- 
liability coefficient will tend to be overestimated, 

Another method, which involves taking the first 
half against the second half, may also be unsatis- 
factory, since the responses to successive items are 
not time-independent. Growing fatigue, loss of mo- 
tivation, and other such factors will tend to reduce 
the individual's score on the second as compared 
to the first half of a test. The reduction will be 
even more drastic if the test is a speed test and has 
a time limit. In this case, many of the later items 
will not even be attempted by many individuals. 
Another complication lies in the fact that the items 
in many tests are arranged in order of difficulty with 
easier items at the beginning and harder ones at the 
end. This again reduces the equivalence of the 
two halves and lowers reliability. Again, the re- 
duced length of each subtest makes for less re- 
liability. This carı be allowed for by special statis- 
tical procedures. 

Gulliksen (1950) has evolved matched random 
sublests, a method for finding parallel subtests, 
Two main variables are considered important. One 
is the difficulty of each item. If we are to have 
really equivalent tests, they should obviously be of 
about the same degree of difficulty. The second 
dimension is the degree to which each subtest pre- 
dicts or mirrors or is a good example of the whole 
test. If a subtest does measure what the whole test 
measures, then performance on items in the subtest 
should agree with performance on the whole test. 
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Table 20-5 Correlations between item and whole-test 


score 

(a) (6) f 

Test score, item j, Test score, item k, 
Item high correlation low correlation D 
© Lo High Low High 
Right 4 47 26 27 
Wrong 46 3 24 23 


NEE ee 


That is, individuals who do well on item X should do 
well on the whole test, and individuals who do poorly 
on item X should do Poorly on the whole test. Usu- 
ally, of course, the response to an item does not 
admit a grading of individuals answering it. They 
either pass or fail. But we can still correlate each 
item with the whole test. In the two examples in 
Table 20-5, one (a) represents the case of a high 
correlation, the other (b) a low correlation. 

In a whole test, some items will have a high and 
others a low correlation with the total test score. 
Consequently, to find equivalent subtests we must 
also take into account this factor of item-test cor- 
relation. 

Let us suppose we have such a test made up of 
twenty items. We take an estimate first of the 
difficulty level of each item simply by finding out 
what proportion of people in the group pass it, or 
get it right. Secondly, we find out (as above) the 
correlation of each of the items with the whole test. 
We are now ready to plot these two dimensions 
against each other, We do this as indicated in 


Figure 20-5. For example, item 9 correlates with 
the test about .7 and has a difficulty level (p) of 
about .1. 


Item 50 is about the same. 
our two subtests, 


(like 9 and 50) w 


To construct 
we simply pick out pairs of items 
hich occur close to each other on 


the plot. Each member of a pair is then randomly 
(e.g., by tossing a coin) assigned to a subtest. In 
the example given we might have two subtests as 
follows: 

Subtest A: Items 9, 2, 47, 11, 15, 35, 41, 20, 7, 39 
Subtest B: 


Items 50, 33, 1, 48, 21, 13, 37, 42, 12, 8 
The order in wh 
be the same for b 
ber of a pair sho 
respective test, 
then item 50 sh 


ich the items are arranged should 
oth subtests. That is, each mem- 
uld occur at the same place in its 
If item 9 comes first in subtest A, 
ould come first in subtest B, and 
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FIG. 20-5 Method of assess- 
ing reliability by means of 
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orious but does 
f reliability. 
ncerns 
re are 


doi Gulliksen's procedure is lab 
to give us an accurate estimate O 
Min next question that naturally occurs CO 

at main factors affect test reliability. The 
Many obvious ones such as the clarity of instruc- 
ri to the testees and the uniformity of the phys- 
Cal makeup of the test. Two more subtle but basi- 
tel more important factors are the length of the 
est and the composition of the subjects taking it- 
et us look at each of these briefly. 


rei AFFECTING RELIABI f 
oe ignit be expected, it is true to say that as a test 
talne e longer, its reliability increases. It is cer- 
= ly obvious—and also happens to be trug==that 

n items will give us a better indication of, say, a 
Person's intelligence than only one item. The gen- 


rry On the whole, 


a relation of test length and reliability can, In 
ct, be stated in exact mathematical terms. To 
I not 


s 5 
on the nonstatistically minded reader we wil 
empt to derive the equations which relate re- 
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matched random subtests. 
(Gulliksen. 1950) 


liability to length. What they demonstrate, granting 
certain assumptions such as we made before, is 
that the main effect of increasing test length is to 
increase the variance between subjects taking it. 
This hardly offends common sense. It is obvious 
enough, for example, that an examination with only 
one item in it would be less successful in discrim- 
inating between the abilities and knowledge of all 
the individuals in a class than an examination with 
many questions. However, it is comforting to know 
that it is also a fact that can be rigorously demon- 
strated mathematically. 

There are two outcomes of the relation between 
length of test and reliability which are worth men- 
tioning: In the first place, knowing the reliability of 
a short, preliminary test we can estimate by how 
much it should be lengthened to make it a more 
satisfactory (i.e., more reliable) instrument. For 
example, a test of 10 items with a reliability of only 
0.30, if lengthened by a factor of 10, will yield a 


new reliability of .80, a satisfactory level. In the 
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second place, given a test of sufficient length to 
have a fairly high reliability, we can calculate by 
means of an available formula what the reliability 
would be if the test were lengthened to an infinite 
number of items. This may seem a strange thing 
to do, but it does happen. that the psychometrician 
may be interested in the characteristics of some- 
thing not realizable in nature, namely, infinitely long 
tests, and particularly the extent to which they 
intercorrelate. We will return to this point when we 
discuss validity. Suffice it to remark at this point 
that the consideration of conditions beyond em- 
pirical inspection—for example, infinite spaces or 
infinite velocities—has yielded surprising kinds of 
information about the finite reality which we occupy 
in our everyday lives. 
The second factor affecting reliability of a test is 
the composition of the subjects taking it. The 
subjects to whom we give a test may comprise a 
very homogeneous or a very heterogeneous group. 
If we gave an intelligence test to a group of men in 
a very selective college, we would expect to find 
that their scores did not vary a great deal. On the 
other hand, if we gave the same test to the same 
number of people representing a cross section ofa 
large city, we would probably find a comparatively 
large variation in scores. We wish to establish that 
such a difference in Subject variability, or homo- 
geneity, can markedly affect the reliability of a test. 
We suggested earlier that when the subjects are 
close together in their Scores, minor fluctuations 
may result in shifts in ordinal position. 


Such shifts 
in rank order will lower reliability. We can illus- 
trate this graphically by means of Figure 20-6, 


Here we see the score of each subj 
plotted against his score on a Parallel test or on 
the same test given again. It is clear that if we 
were to compute a reliability coefficient on the whole 
range of subjects, it would tend to be high, as 
shown by inspection of the scatter plot. The closer 
the ellipse approximates a straight line, the higher 
the correlation between the two variables. On the 
other hand, if we took only the middle section of 
subjects on each variable, we would have a circular 
scatter plot that would yield a very low correlation. 

Reliability has to do with the accuracy of our 
measuring instrument and the separation of true or 
real differences between individuals from those that 


ect of a test 
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Score Y 


Score X 


FIG. 20-6 Effect of Subject heterogeneity of homo- 
geneity on test reliability. (Gulliksen, 1950) 


are due only to chance. 

to be discussed, has to d 
test has and the extent t 
it is supposed to measure 


Validity, the next concept 
© with the meaning that a 
o which it measures what 


Problems of Validity 


The notion of validity covers the problem of find- 
ing out what a test really measures. This is not as 
simple as it sounds. Actually, the validity of any 
kind of measure, even a physical one, is defined in 
an arbitrary way. For example, a weighing scale is 
meant to tell us how much a Person weighs. But 
if the scale is an old or crude one, it may also tell 


To guard against the op- 
cales of this kind, when 
calibrated against some 
'ved standards. Having 


The validity of any 
the correlation be- 
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tween it and the standard in respect to the same 
objects. 

The situation is the same with psychological tests, 
except that their definition and the definition of 
Standards against which to calibrate them is much 
more arbitrary. We have no exact criterion or 
Standard, for example, of intelligence. In fact, it 
is perhaps useless to look for one, at least, in any 
absolute sense. We can define intelligence as hav- 
ing something to do with solving problems and 
deduce from this that it must manifest itself in a 
great variety of life situations. But it may be fruit- 
less to suppose that there is some ultimate reality 
that is pure intelligence and that this will eventually 
be grasped by psychology. This need not, however, 
Stop inquiry into the composition of intellectual be- 

avior at a theoretical level. 

A more practical approach to the validity problem 
that is often taken is to decide what it is the test 
is to predict and then to find out if it does in fact 
do so, Thus if we wish to predict school achieve- 
ment by means of an intelligence test, we try to find 
a test that is valid for that purpose, that is, a test 
that correlates highly with the criterion or standard 
Of school marks. It is certainly true that perform- 
ance on such a standard will depend on a great 
many other factors besides what we might think of 
aS pure intelligence. Motivation, personality, and 
Physical characteristics will all play some part. But 
from a practical standpoint this does not matter very 
Much, so long as our prediction is a good one. 


Types or Vauiprry The discussion so far sug: 
Bests that there are two main types of validity: 
rational validity and empirical validity. Rational 
validity involves the judgment by a professional of 
What kinds of items best represent a certain trait. 
© may, for example, consider that intelligence In- 
Volves ability to solve problems in mathematics, 
Verbal skills, or memory and therefore include in his 
test items which involve these processes. This is 
Called content validity, since it involves comparison 

the content of the criterion task with content of 
he test. He may also attempt to analyze rationally 

© process of problem solving into its compo- 
ents—into, say, abstracting, analogizing, A 
INg—and then make up items that involve these 
Processes. This is construct validity. Usually, it 
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is assessed by making a hypothesis about the nature 
of the measure and then testing some outcome of 
the hypothesis. For example, we may hypothesize 
that, because of early training influences, women in 
our culture have less mechanical skill than men. If 
our test in fact measures this aptitude, women 
should score lower on it than men. Verification of 
this prediction provides validation of the test in 
terms of the model. It goes considerably beyond 
content validity. In either case, the decision as to 
what items will be included on a particular test is 
made on an a priori basis alone. As we shall see 
later, we may also make up our test first and then 
analyze its composition later. The technical name 
for this approach is factor analysis. 

The second main type of validity involves an em- 
pirical or statistical decision and is therefore called 
empirical validity. The question to be considered 
here is simply, How well does a test correlate with 
some other test or with a criterion? Here, the con- 
tent does not matter so much provided good pre- 
diction is achieved. If it happened that ability to 
play poker was highly correlated with success as a 
business executive, then poker-playing ability would 
be an empirically valid test for selecting potential 
business executives. This is predictive validity. 
Of the same order is concurrent validity, which is 
the correlation between one test and another test 
designed to measure the same trait but in a differ- 
ent way, for example, the correlation between a test 
of emotional adjustment and rating of adjustment 


by a teacher. 
The meanings of validity may then be classified as 


follows: 


Type of validity Method 


Rational: f 
Content Inspection or theoretical model or 
Construct factor analysis 

Empirical: 

Predictive Statistical test theory 
Concurrent 


se 

Since we are mainly involved with test theory at this 
point, we will now consider in more detail the spe- 
cial problems relating to empirical validity, in par- 
ticular, those factors that affect predictive validity 
of a given test. We will deal with three of them: 
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reliability, length of test, and composition of sub- 
jects. 


FACTORS AFFECTING VALIpiry The alert reader 
may have already guessed that the reliability of a 
test has an important bearing on its predictive effi- 
ciency. The less the reliabilities, the lower the 
correlation between the tests. This can be ex- 
pressed in an equational form as follows: 


Try = Trtyt WV rely 
where Tz, = observed correlation between 
scores of test x and y 
Tztyt = Correlation between x and y due 
to true scores only 
Tzzı Tyy = reliability of x and y 


This equation is known as the Spearman-Brown 
correction for attenuation. Besides showing how 
unreliability reduces validity, it can also tell us (by 
transposing Tz to the left side) what the real cor- 
relation between two variables is when we allow for 
unreliability, or fallibility, of our measuring instru- 
ments. This is of some theoretical interest in 
deriving common factors from a matrix of intercor- 
relations. In fact, Spearman educed his notion of 
general mental ability from consideration of correla- 
tions that had been so Corrected for unreliability, 
In Practical situations, however, where an actual 
empirical Prediction is called for, the formula is not 
applicable, since it would result in an artificially 
high predictive validity, 

If test length is related to reliability, then it is 
logical, on the basis of the preceding discussion, 
that it should also affect validity. Like other rela- 
tionships, the one here can be Stated in equational 
terms exact enough to Predict what actual rise in 
the validity coefficient can be expected from in- 
creasing a test by a certain factor k. Interestingly 
enough, if k is set at infinity, the equation reduces 
to the Spearman-Brown formula—that is, the cor- 
relation of two variables when each has perfect 
reliability. 

The group composition, or the variability of the 
group, it will be recalled, can alter reliability. The 
same is true for validity. On the whole, validity 
increases with increased heterogeneity of subject 
Scores and decreases with increased homogeneity. 
This fact poses a problem that must often be faced 
when we use a test as a predictor. For example, a 
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school psychologist may give an intelligence test to 
a group of entering freshmen in a college. He may 
then correlate their scores with their academic suc- 
cess in their final year. It will probably happen, 
however, that many of the poorer ones have been 
dropped before they even take final examinations in 
their last year. Consequently, the individuals for 
whom a correlation can be computed will be highly 
select and therefore constitute a homogeneous 
group. The validity of the test will then appear to 
be much lower than it really is. 

There are available a number of equations that 
allow us to make predictions as to what the size of 
the correlation between the two variables would have 
been if selection had not occurred. Since a com- 
plete treatment of these would involve a rather 
lengthy discussion of some concepts of correlation 
in addition to those already dealt with, no attempt 
to derive these equations will be made here. The 
main points to remember are that selection does 
often occur, it does lower validity, and this can be 
remedied Statistically. 

We have now covered the most important features 
of validity. It is clear that it is intimately dependent 
on reliability, although the Opposite is not true. 
That is to say, reliability of any test is not affected 
by the correlation of this test with another test. 


VALUE OF A VaL Test Before leaving the sub- 
ject of validity, let us look at the gain we can ex- 
pect from having a valid test. As already indicated, 
as validity increases, accuracy of prediction of the 
criteria from the test also improves, Table 20-6 
illustrates this point numerically, 


This table clearly shows how much is lost or 
gained by having certain cut 
validity levels, 
to select individ 
of the criterion measure. 


e set at the top quarter. 
cted, 705 (428 + 277) 
andard. However, 295 
Furthermore, this will have 
y who would have passed 
ad been selected, in fact, 
+ 191+ 104 + 277 + 255 


This obviously represents considerable 


waste. 


If the test has a validity of .80, on the other 
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Table 20-6 Validity and accuracy of prediction (Thorndike & Hager, 1955) 
(1,000 cases in each row or column) 


4th 


ZARN 00 r = ,60 
Quarter on Quarter on 
Quarter on criterion — Quarter on criterion 
Predictor _ Ah 3d 2d Ist predictor 4th 3d 2d ist 
= 250 250 250 250 Ist u 45 141 277 537 
= 250 250 250 250 2d 141 264 318 277 
a 250 250 250 250 3d 277 318 264 141 
th 250 250 250 250 4th 537 277 141 45 
an r= .40 u r=.70 E 
i Quarter on Quarter on 
Quarter on criterion Quarter on criterion 
Predictor Ah 3d 2d lst predictor 4th 3d 2d Ist 
Ist 104 191 277 428 Ist 22 107 270 601 
en 191 255 277 277 2d 107 270 353 270 
ed 277 277 255 191 3d 270 353 270 107 
4th 428 277 191 104 4th 601 270 107 22 
r=.50 r = .80 
E Quarter on : Quarter on 
Quarter on criterion Quarter on criterion 
Predictor Ah 3d 2d Ist predictor 4th 3d 2d Ist 
, 73 168 279 480 Ist 6 66 253 675 
= 168 268 295 279 2d 66 271 410 253 
5 279 295 268 168 34 253 410 271 66 
675 253 6 6 


sh 480 279 168 73 


hand, it does much better. Using the same cutoff 
Point, there will be 928 (675 +253) individuals 
Who will successfully pass the criterion, and only 
72 (66 + 6) who will fail it. In addition, there will 
have been eliminated fewer individuals who would 
ave passed had they been selected; in this case 
1,072 (253 + 66 + 6 + 410 + 271 + 66). The 

8ain in this last respect is not as great. 
By setting a high level for selection, we get a 
rg which will almost certainly do well, but, on 
e other hand, we will be turning away a large 
Number who would have done equally well. The 
total number of persons wasted—the poor ones ad- 
mitted plus the good ones turned away—is 1,144. 
lowes an cut this number down considerably by 
an our selective standard to take all those 
wee in the top half. With this arrangement, we 
be admitting 1,591 (675 + 253 + 253 + 410) 
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who will pass the criterion, and 409 (66 + 6 + 271 
+ 66) who will fail. We will be rejecting 409 who 
would have passed (66 + 271 + 6+ 66). Thus 
the total wastage is now less—818 rather than 
1,144. This is fairer, on the whole, to the individ- 
uals seeking admittance. But as far as the institu- 
tion for which selection is being carried out is con- 
cerned, it is less desirable, since it can now expect 
a passing rate of less than 80 percent rather than 
over 90 percent with the higher cutcff point. 

Clearly, decision on this point depends on many 
factors, some statistical, such as the reliability of 
the test, others economic, such as the resources of 
the institution and its ability to tolerate a certain 
amount of wastage. 

As far as the individual who is rejected is con- 
cerned, he cannot really regard himself as having 
been unfairly dealt with. From a statistical stand- 
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point, it is more likely he would fail the criterion 
than pass it if he fails the entrance test, though it 
is still true that he might have succeeded. 


The three problems of test theory discussed above, 
namely, standardization, reliability, and validity, 
emerge directly from the basic ideas of individual 
variation and causation that were presented at the 
beginning of this chapter. Notice that they have 
figured predominantly as methodological rather than 
substantive issues. Thus we have been concerned 
mostly with techniques for scaling and for maximiz- 
ing reliability and validity, and less with these con- 
cepts as they pertain to the understanding of be- 


havior and personality. However, this is necessary 
in science. Many of the greatest breakthroughs 
have been achieved only by improvements in meth- 
ods, for example, the measurement of nerve conduc- 
tion, the invention of the telescope, the electron 
microscope, and many others. So, also, in the area 
of testing, work has been directed to the refinement 
of our methods of assessing the Psychological dif- 
ferences between individuals in the hope of provid- 
ing a firm basis for comparable breakthroughs. 
Since we have been dealing with testing at a rather 
abstract level, we will present in the next chapter 


some concrete examples of tests that are commonly 
used. 
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CHAPTER 91 


EXAMPLES OF TESTS: 
THEIR USEFULNESS 


TYPES OF TESTS 


There are available an enormous number of tests 
Which may be classified in a number of different 
Ways. For example, they may be divided into group 
tests as against individual tests, according to 
Whether a number of people can take the test simul- 
taneously or whether only one person at a time can 
be tested. Again, they may be grouped by the 
Rind of trait they attempt to assess, whether it is 
general intelligence, differential intellectual abilities, 
interests and values, mechanical skills, personality, 
and so forth. Another basis for classification is 
according to whether they assess present achieve- 
ment or proficiency or attempt to predict aptitude 
as indicated by behavior on a criterion quite differ- 
ent from the test itself. We can measure typing 
ability, for example, simply by asking a person to 
type out a short passage in some time limit; on the 
Other hand, it is also possible to assess the potential 
ability of a person who does not know how to type 
by giving him tests of manual dexterity, visual-motor 
Coordination, and reading speed. In the first case, 
we would be measuring proficiency or achievement; 
in the second case, we would be assessing capacity 
Or aptitude. 

The second of these classifications is the one 
most commonly used, and it is the one we will em- 
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ploy here for the purpose of presenting examples of 
some of the most widely used tests. We will first 
consider the domain of intelligence. 


Tests of Intelligence 


THE STANFORD-BINET This individually adminis- 
tered test is probably the most widely used scale of 
intelligence today. The 1937 revision consists of 
two parallel forms, L and M, both of which provide 
a broad sampling of intellectual skills though verbal 
ability predominates. Ten years of research went 
into making up the revision of the test. Large num- 
bers of children of different ages from many 8e0- 
graphical areas and from different socioeconomic 
levels (though predominantly middle-class) were 
given preliminary sets of items. The percentage of 
children at each age level passing an item was 
plotted, and those items were picked out which best 
discriminated between different age levels. Thus 
an item which was failed by the majority of six-year- 
olds, passed by about 50 percent of seven-year-olds, 
and passed by most eight-year-olds would be placed 
at the seven-year-old level. In this way, there was 
gradually drawn up a list of items each having a 
certain developmental difficulty level. 


This list was again given to new carefully chosen 
standardized groups for the purpose of further se- 
lecting among the items. The final test was settled 
on only after several more such revisions. It con- 
sists of two parallel forms which may be used inter- 
changeably. Each is made up of items geared to 
about eighteen different age levels. Those for 
younger children involve mostly skill in manipulating 
or sorting objects, some hand-eye coordination, and 
simple drawing tasks, for example, stringing beads 
or copying a square or a circle. At older ages the 
items call for more abstract and verbal ability and 
may deal with vocabulary items, analogies, common- 
sense comprehension of the surrounding world, 
memory, spatial orientation, numerical aptitude, and 
understanding of concepts; for example, the subject 
may be asked to specify the difference between 
“laziness” and “idleness,' to explain the proverb 
“You can't make a silk purse out of a sow's ear,” 
to define such abstract terms as courage,” and so 
forth. 

Since the test is individually administered, a good 
deal of skill is required on the part of the tester. 
He or she must be able to notice 
whether nervousness or motivation a 
formance and be careful not to help the child in a 

. way that would artificially raise his score. Many of 
the tests are speed tests which have to be timed 
with a stopwatch, and this must be done in as un- 
obtrusive a manner as possible. Many subjects are 
disturbed by the sight of a Stopwatch, and their per- 
formance will suffer accordingly. In general, then, 
it is important to realize that the Stanford-Binet 
involves more than a simple assessment of intellec- 
tual ability. Much information about Personality 
and emotional adjustment can also be obtained 
from its judicious use by a well-trained administrator. 


‚ for example, 
re affecting per- 


THE WECHSLER ADULT INTELLIGENCE SCALE 
While the Stanford-Binet is perhaps the most useful 
test for children, it is less suitable for adults, partly 
because it does not assess very high intellectual 
levels and partly because many of the items are 
couched in rather childish language. To ask an 
Army sergeant to make up a sentence out of the 
words "boy," “ball,” and “river,” for example, 
hardly seems appropriate. For these kinds of rea- 
sons, David Wechsler at Bellevue Hospital in New 
York attempted to design a test like the Stanford- 


Binet but specifically geared to adult subjects. His 
first two scales, which appeared in 1939 and 1946 
respectively, were never adequately standardized 
and are now not in use. The form currently in 
use—the Wechsler Adult Intelligence Scale (WAIS)— 
was designed in 1955. It is supplemented by a 
similar scale for children—the Wechsler Intelligence 
Scale for Children (WISC). 

The adult scale is based on a model of intelligence 
like that used by Binet—that is, a general capacity 
to perform in many different areas. Thus it is a 
composite test, though unlike the Stanford-Binet 
test, it is divided up according to types of items into 
two main scales—verbal and performance. Each 
of these is further divided into subscales. Thus the 
Verbal Scale covers tests of Information, Compre- 
hension, Digit Span, Similarities, Arithmetic, and 
Vocabulary. The Performance Scale takes in Pic- 
ture Arrangement, Picture Completion, Block De- 
sign, Object Assembly, and Digit Symbol Tests. 
Some of these are Speed tests; for example, the 
Digit Symbol Test requires the rapid substitution of 
abstract symbols for numbers according to a speci- 
fied arrangement. If the subject can learn and 
memorize the substitutes quickly, he will be able, 
of. course, to perform the task that much more 
quickly. Other items in the test are not timed and 
can be answered correctly or not, depending on the 
subject's intelligence or general knowledge. Three 
examples are shown in Figure 21-1. 

Like the Stanford-Binet, the WAIS uses age norms 
and has conversion tables for translating raw scores 
at different ages into IQs. These are based on the 
assumption that mental age on performance tasks 
rises up to about age twenty-two and then declines 
rather rapidly, and that mental age on verbal skills 


rises up to about age thirty and then falls off more 
slowly. 


The WAIS is a r 
It h 


tion with the Stanford-Bi 


split-half methods. 
it can be used by a train 
means of assessing person 
justment as well as intell 
more, because of its orga 


is able to provide clues 
mental disorder. 


ed administrator as a 
ality and emotional ad- 
ectual ability, Further- 
nization into subtests, it 
as to particular types of 
For example, according to one psy" 
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(a) A picture arrangement item 


(5) A block design pattern 


FIG. 21-1 Sample items from the Wechsler Adult Intel 
In (a), the three pictures are to be arranged in the corr 


4 


(c) An object assembly item 


ligence Scale. 
ect sequence. 


In (b) and (c), the design and face must be constructed from a set of 


Separate cubes. (Wechsler, 1944) 


Chologist, E, R. Schafer (1948), a pattern of high 
Scores on the performance scale coupled with low 
Scores on parts of the verbal scale is very sugges- 
tive of a psychopathic personality. Such “clues,” 
We must emphasize, do not by themselves constitute 
firm evidence, but they may at least tell the tester 
where to look more closely. 

Many other individual tests of general ability are 
available for assessing both child and adult sub- 
jects. The interested reader may find out more 
about these by consulting any of the general refer- 
ence works we have listed at the end of the chapter. 


Group Trsrs or GENERAL INTELLIGENCE Since 
‘he general principles underlying the construction 
= Most group tests of intelligence are similar to 
Ose involved in individual tests, we will not dis- 
Cuss them in detail, For the most part, such tests 
> made up of a fairly large number of discrete 
ems covering a range of types of problems ar- 
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ranged in order of difficulty. Time limits are usu- 
ally imposed, of the order of half an hour to an 
hour. The tests can be administered to a large 
number of individuals simultaneously in a group and 
can usually be scored mechanically. Consequently 
they have the great advantage of economy of time 
and effort as compared to individual tests, though, 
of course, they cannot reveal the more subtle as- 
pects of psychological functioning that are dis- 
coverable by an experienced tester working with a 
single subject. 

The following list represents a small sample of 
some of the more widely used and better-standard- 
ized tests: 

Kuhlmann-Anderson Intelligence Tests. This 
is a well-standardized series comprising nine sepa- 
rate tests for each three-grade level from kinder- 
garten to adulthood. A variety of special abilities 
are tapped. Reliability is high, and validation 
against the Stanford-Binet is almost perfect. 
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DIOD 


D O D 


FIG. 21-2 Two examples (fictitious) of matrix problems. 


Otis Quick-scoring Mental Ability Tests. This 
is a series going from grade 1 to college level. This 
was one of the first group tests of general intelli- 

- gence and has been widely used since 1920. 

American Council Psychological Examination 

(ACE). This was constructed originally in 1929 
by two pioneers in the testing field, L. L. Thurstone 
and Thelma G. Thurstone. It is aimed mainly at 
college entrants and Correlates about .45 with col- 
lege grade averages. It has been used a great deal 
in research on predicting success in college. 

Henmon-Nelson Tests of Mental Ability. This 
is a series comprising tests for each three grade- 
levels from grade 3 through college. It taps a num- 
ber of special abilities and has a high reliability, of 
over .90. 

Miller Analogies Test. This is distinctive in that 
it is a test designed to assess superior adults. It 
is composed entirely of analogies arranged in in- 
creasing order of difficulty. Many graduate schools 
require applicants to take this test, though there is 
some doubt as to its validity in predicting success 
at this level. This may be partly due to the re- 
stricted range of ability being covered. Ea 

Raven Progressive Matrix Test. This is intended 
to assess reasoning ability independently of cultural 
influences. All items use the same principle—that 
is, they require the subject to deduce from examin- 
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ing the given elements in the rows and columns of a 
matrix what a missing element should be. For ex- 
ample, in the simplest case, if all given elements in 
the matrix are identical, then it is reasonable that 
the missing ones should be the same. On the 
other hand, each element may vary systematically 
along several dimensions at once, making the solu- 
tion a great deal more difficult. An easy item and a 
slightly more difficult one are illustrated in Figure 
21-2. Neither one of the two examples shown is 
very close in difficulty level to the most difficult ones 
in the test. It is obvious that they can be compli- 


cated to a point well beyond the limit of all but 
very superior persons. 


One great adva 


ntage of the test is the fact that 
instructions can 


i be given in any language or even 
In pantomime if necessary, and no reading skills are 
required. This makes it a very flexible task indeed. 
Its homogeneity, however, makes its usefulness 
Somewhat limited. It has proved not as good a 
Predictor of success in various kinds of training 
Programs as the more usual heterogeneous type of 
test. For the same reason it is likely that it could 
serve as a valuable research tool. The simplicity 
which makes it unsuitable to deal with the com- 
plexities of practical behavior may make it very 
Suitable for increasing our understanding of unitary 
Psychological Processes in a laboratory setting. 
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The six examples we have just given will be suffi- 
cient to acquaint the reader with some of the major 
group tests of intelligence. As we have indicated 
already, there are a very large number that can be 
used. Choice of a suitable one for any particular 
Purpose must be made on the basis of reliability, 
validity, and thoroughness of standardization pro- 
cedures as well as on the basis of the goals en- 
visaged in using it. 


Tests of Personality 

The accurate assessment of intelligence poses 
Many problems. Measuring personality, however, is 
even more difficult. The items comprising any test 
of intellectual ability can be answered only correctly 
Or incorrectly, and there is usually little room—if 
the test is properly constructed—for misinterpreta- 
tion of the question. With items relating to person- 
ality, the situation is very different. In the first 
Place, there are no right or wrong answers. Many 
Subjects may mistakenly think that there are, par- 
ticularly if they have some preconceptions about the 
criterion the test is attempting to predict. An ap- 
Plicant for a position of insurance salesman, for 
example, may have a strong and probably well- 
founded suspicion that his prospective employer will 
not hire someone who answers “yes” to the ques; 
tion “Do you feel a great lack of self-confidence?” 
From a practical point of view, this is clearly a 
“wrong” answer, though from a scientific point of 
view it is neutral. 
_ Again, there is a relativ 
influence on language dealing with i 
Schools and textbooks take care 
result that the range of interpretation that can be 
given to an intelligence-test item is usually rather 
Small. But such a molding does not occur nearly 
SO much in respect to language dealing with per- 
Sonality. The adjective "nervous" may conjure up, 
in one individual, visions of a screaming hysteric; in 
another individual, an image of a slightly high-strung 
Even such adverbs—often 
uch as “frequently,” 


e uniformity of cultural 
ntellectual tasks. 
of this, with the 


a pn 
nd sensitive person. 


„sed in personality tests—s t 
Seldom," or "rarely'' connote for different people 


a considerable range of incidence. One investi- 
gator, Simpson (1944), has, in fact, shown this 
empirically by asking groups of subjects just what 
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percentage of all occasions are suggested by such 
words. He obtained a large spread in the percent- 
ages given. For example, ‘often’ varied from 65 
to 85 percent; “occasionally,” from 10 to 33 per- 
cent. It must be remarked, parenthetically, that 
these ambiguities of interpretation have applied to 
most of the test makers as well. 

It is obvious, then, that personality testing poses 
special problems. However, as we shall show 
shortly, some of these problems are more than 
methodological nuisances; they are of great interest 
and importance in themselves. This often happens 
in the progress of science. Some "bugs" in a piece 
of apparatus may yield data which have not been 
sought but which shed considerable light on the 
fundamental problem being studied. 

We will now consider some actual tests of per- 
sonality. There are a number of ways of classifying 
them, but the one we will use here, perhaps the 
most common, groups them into the following cate- 
gories: (1) self-report tests, (2) performance tests, 
(3) situational tests. 


SELF-RErORT Tests Bernreuter Personality In- 
ventory. This is one of the older self-report types 
of personality test. It is made up of over one hun- 
dred statements to which the subject has to answer 
“Yes,” “No,” or “Don't know." There are four 
scoring keys, and each response has been assigned 
a different weight in each key. The keys purport 
to measure four dimensions of personality: neurot- 
icism, self-sufficiency, introversion, and dominance. 
These are, however, correlated so that according to 
another worker, Flanagan (1935), they are really re- 
ducible to two variables, namely, confidence and 
sociability. The validity of the test is probably not 
great, but norms are supplied for high school, col- 
lege, and general adult populations, thus allowing 
an estimate to be made of how closely the answers 
of a subject approximate those of the average per- 
son. 

Minnesota Multiphasic Personality Inventory 
(MMPI). Since its appearance in 1940, the MMPI 
has been widely used both for research and for 
practical clinical purposes. Unlike the Bernreuter, 
which deals with only mild abnormality, it sets out 
to assess those traits or behavior patterns that are 
characteristic of disabling psychological abnormali- 
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ties. The test is made up of 550 items representing 
nine different scales. The scales are as follows: 


Hs—hypochondriasis 
Dp—depression 
Hy—hysteria 
Pd—psychopathic deviate 
Mf—masculinity-femininity 
Pa—Paranoid 
Pt—psychasthenia 
Sc—schizophrenia 
Ma—hypomania 


WONATAWN 


A noteworthy feature of the test is that those 
items have been chosen which are already known to 
distinguish actual groups of patients having these 
nine types of mental illness. This method has been 
called “criterion keying,” and it is essentially a 
validation procedure. The basic assumption is that 
if a person answers, for example, "Yes" to the 
statement ‘| believe | am being plotted against,” 
then he has something in common with the group 
of paranoids among whom the vast majority also 
answer in the affirmative. This inference may not, 
of course, be true, but it seems like a reasonable 


one. In this manner, any subject emerges with a 
profile of scores on the nine scales. 


In addition to these nine scales, four other control 
scales, or keys, can also be scored. The first of 
these is the ‘'?"’ or “question” score. It is given 
simply by the number of times the subject chooses 
to answer statements with the “Cannot say” cate- 
gory. When it is too heavily used, the subject can- 
not be compared with the standardizatio, 
and his test results are not used, 

Second, there is the “L,” or “Lie” score, which 
is based on a count of improbable answers. There 
have been inserted in the test a number of items of 
a type to which a certain reply, positive or negative 
would most probably reflect either carelessness or 


lying. For example, an answer of “False” 
statement ‘I do not like e alse to the 


r veryone | know” mi 
conceivably be truthful, but if we find other ae 
ments of the L key answere: uni 


then we have reason to be woe “ae 
The third scale is the “F,” for “False” scale 
This measures the extent to which a Subject gives 
an excessive number of rare responses, It indi- 
cates probable malingering—that is, an attempt, on 
the person’s part, to make himself out to be sick or 
to “fake bad” in order to avoid some responsibility. 


n groups, 
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The final scale, “K,” is the most subtle and in- 
genious. It is essentially a correction for the tend- 
ency of some people to overestimate themselves or 
“defend” against their own symptoms and of others, 
on the other hand, to underestimate themselves and 
to deprecate unnecessarily the stability of their per- 
sonalities. The criterion items are simply those 
commonly marked in a certain way by cases whose 
overall scores were less deviant than those of psy- 
chiatric groups. High score on these items, or 
high K, indicates defensiveness; low K designates 
excessive self-criticism. The correction is applied 
to five of the scales, so that the obtained score on 
each is weighted by a certain amount. Prediction 
has been claimed by some investigators to be more 
accurate using K but not by others. Consequently, 
its usefulness in practice is questionable whatever 
the merit of the logic behind it. 

The MMPI has many uses, among which number 
general screening for Psychological maladjustment 


in any group, diagnosis of particular kind of illness, 
general research, 


PERFORMANCE Tests Our personalities are re- 
vealed in almost everything we do. Two tennis 
players, closely matched in ability, may approach 
the sport in very different ways, one with a strong, 
aggressive power game, the other with a delicate 
Precision that is equally effective in winning points. 
It is likely that these differences as they appear on 
the court will also find expression in many other 
phases of their lives, Particularly those in which 
Some task orientation or challenge is imposed by 
Circumstances. In some situation, such intrusions 
of a Personality style can actually militate against 
Success. Poker is a good example of a game in 
which the ability of a player to uncover some gen- 
eral rules that dictate how his opponents play can 
be critical to his coming out on top. Equally, he 
must have the ability, by maintaining a so-called 
poker face, not to give himself away. 
„There is no question that all behavior in some of 
its aspects is highly idiosyncratic in that it reveals 
what we are really like. Freud, of course, saw this 
clearly and so laid the groundwork for the develop- 
ment of many of the Performance tests of person- 
ality that we have today. We have already described 
a eee: namely, projective tests. It may be well 
at this point to look at Projective tests again in 
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terms of the context of this chapter. We will also 
examine several other types of performance tests. 

The Rorschach, the Thematic Apperception Test 
(TAT) of Henry Murray, the Need-Achievement 
test of David McClelland and the Blacky test of 
Gerald Blum are a few of the many kinds of projec- 
tive techniques used by psychologists and psy- 
Chiatrists for assessing personality, These have 
been found to be valuable tools in the hands of the 
trained clinician. They are definitely not for the 
amateur for at least two reasons: in the first place, 
their scoring is not well standardized but is highly 
interpretive. They are not at all like some of the 
tests we have discussed, such as the self-report 
tests, which can readily be scored by anyone. 
Proper interpretation and administration of projec- 
tive tests require a good deal of supervised practice, 
in the same way that clinical medicine does. The 
Practicing physician, in his everyday dealings with 

'S patients, must rely heavily on experience as well 
as on his scientific knowledge. So also must the 
Projective tester, 

There have been a number of attempts made to 
ns out objective scoring methods—for the TAT, 
er example—and these may eventually be success: 
ul, but, for the time being, a high premium must 
be placed on the interpretive skill of the person giv- 
ing the test. This is dependent on experience and 
Practice, certainly, but it is also dependent on a 
sensitivity in dealing with other people—a charac- 
teristic in which may be difficult to train people. 

A second reason why projective tests should have 
restrictive usage is that they yield information that 
'S most meaningful when taken in a broader con- 
a of information about the person. In isolation, 
hun esults of a TAT, for example, may supply only 
Br tas pet but coupled with what is already known 
ma the subject—either through other tests he 
it S taken or through clinical interviews with him— 

May allow us to draw much firmer and more 
€gitimate conclusions. 
ar will now describe briefly one of the first, pa 
En of the most popular, tests falling under this 

hee This is the so-called Rorschach test. 
Haha Rorschach Ink Blot Test was initially : 
its off in 1921, many years before the TAT an 
ing Shoots. It was first used as a way of diagnos” 
„8 Psychiatric conditions in terms of the different 

YS in which the patients perceived a set of ten 
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pub- 


FIG. 21-3 Example (fictitious) of a Rorschach ink- 
blot. (Kendler, 1963) 


symmetrical inkblots. An example is shown in 
Figure 21-3. It soon came to be used, however, 
as a means of exploring the workings of normal or 
near-normal personality rather ihan merely a way 
of putting sick people into different diagnostic 
categories. Its rationale is basically the same as 
that of any projective test, inasmuch as the sub- 
ject exposes his personality through the way he ` 
experiences certain situations—these being rela- 
tively well-structured pictures in the case of the TAT 
and unstructured and meaningless inkblots in the x 
case of the Rorschach. 

The subject is shown these one at a time and 
simply asked to say what he sees or, more exactly, 
what the blot makes him think of. His responses 
are scored according to three major categories, each 
of these being further subdivided. The first refers 
mainly to whether responses are made in terms of 
all or most of a blot or only parts of it; the second 
deals with the use of form, color, shading, the 
white spaces, and other such characteristics; and 
the third category refers simply to the content of 
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the associations made by a subject, such as “i 
human figures, inanimate objects, and so en or 
example, the common response to one card, Two 
witches dancing," involves these three categories. 
It uses the whole blot, in the first place; in the sec- 
ond place, it is in terms of definite forms, namely, 
quasi-human figures; and in the third place, it spe- 
cifically involves witches, rather than ordinary ob- 
j human persons. : 
ed ENE of scoring are explicated in the 
several Rorschach manuals in great detail. In spite 
of the ingenuity which has gone into them, how- 
ever, a good deal of clinical insight is needed if they 
are to yield a valid description of personality. Most 
experts in the area agree on this point. The Ror- 
schacher forms, on the basis of all that the subject 
says and does during the test, a global, clinical pic- 
ture, and, so far, this is not easily expressible in 
objective, quantifiable terms. » 

Although the Rorschach was originally Supposed 
to deal with perception, it really deals more with 
cognition—that is to say, the interpretations a sub- 
ject places on his perception. After all, inkblots are 
immediately seen as inkblots and nothing more. To 
see one as an animal or a ruined castle requires 
some interpretations and cognitive associations. 
There are available, however, some tests that do 
deal directly with perception itself. And, as the 
reader might expect, the theoretical underpinnings 
of these relate closely to Gestalt Psychology. 

Let us look at one example, the Bender-Gestalt 
Test. This presents the subject with a number of 
simple figures which he is asked simply to copy. 
Observations are made as to how he goes about 
accomplishing this seemingly straightforward task. 
Examples of some of the figures are shown in 
Figure 21-4, 

According to some researchers—for example, 
Gobetz (1953)— it is possible to distinguish neu- 
rotics from normals by a number of “signs,” for 
example, the degree to which the copied figures are 
Crowded rather than spread over a whole Page, or 
the extent to which Straight rows of figures such as 
dots are slanted when copied. 

Curiously enough, in some brain-injured patients, 
simple copying became impossible unless the ab- 
stractness of the figure is reduced. Thus a triangle 
can be satisfactorily copied only if seen as a spade 
or a roof. Otherwise, the subject literally cannot 
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ples of items in the Bender-Gestalt 
test. 


(Bender, 1938) 


in (1939), this is due to 
de due to brain trauma. 


k me concrete and “stimulus- 
In their thinking. 


Such persons have beco 
bound” 


characteristics. 
an "as if" 
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Sıruarıon Tests The tests in this class are very 
much like those described in the preceding section. 
The main difference relates to a distinction made by 
Florence Goodenough (1949) between ‘‘sample”’ as 
against "sign" tests. The latter are those in which 
the behavior involved in the test does not directly 
relate to that involved in the criterion but does in- 
directly signify it. Telling a certain kind of story 
when presented with a TAT card is not the same as 
the behavior which this test is supposed to predict, 
but it is taken as a sign of it. If the subject gives 
to the hero of his story (a figure with whom he 
presumably identifies) highly aggressive character- 
istics, he may be suspected, according to theory, of 
Possessing such characteristics himself in real-life 
Situations. 

Sample tests, on the other hand, simply involve 
Observation of a part, or sample, of the total popula- 
tion of behaviors to be predicted. An applicant for 
a driving license is tested in this way. The ex- 
aminer simply observes him during a ten- or fifteen- 
Minute drive around the block. It is assumed 
(Probably falsely) that this will yield a fair picture 
of how the would-be driver will behave when he is 
on his own under typical traffic conditions. 

Obviously, there can be as many situation tests 
as there are situations that are of concern to people. 
Some excellent examples are given by Henry Murray 
and some of his colleagues in their bock Assess- 
ment of Men. This is a description of an elaborate 
set of procedures used during World War II for 
Screening OSS candidates. Since the conditions for 
Which selection was being made were likely to be 
arduous to say the least, some of the tests used 
were equally difficult and unpleasant. l 

A similar technique is the Leaderless Group Dis- 
cussion (LGD). This involves rating by trained ob- 
Servers, using certain predetermined categories, of 
Subjects engaged in discussion of some problem. 
The topic is left relatively unstructured, and no one 
in the group is assigned any particular role—hence 
the name “Leaderless Group.” Observers look for 
Such qualities as ability to lead the discussion, neg- 
ativity, creativity, ability to define the problem lu- 
Cidly. It has been quite widely used for a variety 
of Purposes, including selection of executives in 

USiness, rating of Army cadets’ potential, and pre- 
diction of success in diplomatic service. The test- 
retest reliability is reasonably good provided the 
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time interval between the testings is not much more 
than a week, and the predictive validity, using such 
criteria as those just mentioned, is reasonably good. 
Besides intelligence and personality, many other 
behavioral domains can be assessed by means of 
tests. These include interest patterns, special apti- 
tudes, values, achievement in various areas, and 
social ability. Descriptions of these can be found 
in specialized books devoted to the topic of psy- 
chological measurement. We cannot attempt such 
a summary here, since our main goal is merely to 
supply the reader with something of the rationale 
and style of the field. We will turn now to a con- 
sideration of a general question of great practical 
importance, namely, whether tests really work. 


THE USEFULNESS OF PSYCHOMETRIC 
PROCEDURES: CRITICISMS 


We have so far discussed the requirements for a 
good test and given some examples of those that 
are most widely used. Since most of these have 
reasonably satisfactory validity coefficients, we can 
say immediately that, to that extent, they are use- 
ful. Nevertheless, a number of criticisms can be 
and have been raised about them. We will now 
examine a few of these. 

First, granting that the better tests have some 
statistical validity and therefore tend, on the whole, 
to select accurately, we can ask whether there is 
stil! a significant number of good people being re- 
jected because of careless construction of test 
items. As was shown earlier, there is no question 
that this happens, to a greater or lesser extent, 
depending on the degree of validity the test pos- 
sesses. The problem is, Can we afford to be so 
casual about letting go some of our potentially best 
candidates just for the sake of an overall statistical 
gain? 

Furthermore, it may well be, as some critics have 
suggested, that some of those failing a test may be 
not only as good as those who pass it but actually 
far better and fail the test precisely for this rea- 
son. Banesh Hoffman, a professor of mathematics 
at Queens College in New York, has raised essentially 
this major criticism (plus many others) in a book 
called The Tyranny of Testing. published in 1962. 
As the several respondents to his criticism have 
pointed out, Hoffman has little real evidence on 
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; . The examples he cites 
“ale ee Ba real. But still, many 
Pan hi tests—particularly of the so-called 
‘ed mg a aah have sometimes had the feel- 
fo er Loo is something to such a notion and 
a: fail some items not so much because they 
Be cerctand the problem but rather because 
eis erspicacious enough to see aspects of it 
ond he ane making it up did not. Hoffman 
So ie Pilowiñg question taken from an important 
aed an College Entrance Examination Board test 
ae example illustrating this point: 


Item 54 in Science 
The burning of gasoline in an automobile cylinder 
involves all of the following except: 
(A) reduction te 
(B) decomposition } 
(C) an exothermic reaction 
(D) oxidation 
(E) conversion of matter to energy 


According to Hoffman, the average chemistry stu- 
dent will quickly choose E, since this alternative 
seems to relate to nuclear power rather than to 
internal-combustion engines. In this sense, he is 
certainly correct. However, a brighter Student may 
reason that in both nuclear reactions and in the 
burning of gasoline, energy is released by the dis- 
sociation of chemical bonds and that both conse- 
quently involve the conversion of matter into energy. 
He would therefore conclude that all items are in- 
volved and that no answer is correct. For this extra 
subtlety and insight he would be penalized. 

Now there is no question that this sometimes 
happens. Mistakes are inevitable. The only ques- 
tion is whether this is the rule rather than the 
exception. Is there Prevalent, in modern culture, 
Particularly in the United States, an unconscious 
though very general bias against the unusually crea- 
tive person, this being expressed, in its Most ex- 
treme form, in the way in which tests are used and 


constructed? Hoffman thinks there is. He con- 
cludes that tests 


++ are apt to be superficia 
honest, with questions mad 
means of ambiguity... 


I and intellectually dis- 
e artificially difficult by 
[that they] often degenerate 
& games in which the candi- 


considers the unknown examiner would consider 
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the best...[and that, finally] they have, in sum, 

a pernicious effect on education and the recognition 

of merit [Hoffman, 1962]. 

Hoffman speaks from a sense of obvious exasper- 
ation and consequently perhaps overstates his case. 
As we said before, convincing evidence for his posi- 
tion seems to be lacking. At the same time, we 
must certainly concede that his criticisms have 
some cogency. The unusual and creative mind is 
difficult to assess on any conventional measure, and 
it is up to testers to improve their techniques. No 
one would dispute this. Whether there is abroad 
in twentieth-century society, however, a set of prin- 
ciples, represented by testing, that are abhorrent to 
all that is precious and noble about human nature is 
something else. This Point has been taken up 
especially by another critic, John M. Schlein of the 
University of Chicago, and represents a second 
major criticism of testing. 

The problem may be posed as follows: supposing 
tests are weak in validity (and perhaps reliability 
also), can it not be said that testers are attempting 
to control human beings and on grounds that are 
shaky at the best? The point can also be raised aS 
to whether such control would be desirable even if 
the testing instruments were capable of yielding per- 
fect predictions. Schlein (1964) does not include 
this second objection as Part of his formal argu- 
ment against tests. In fact, he Specifically states 
otherwise. Nevertheless, it is obvious from the gen- 
eral tenor of his paper that he is at least intuitively 
Sympathetic to it. Again, many readers will share 
his feelings. It is bad enough to be controlled by 
is even worse to be controlled 
Nobody cares to be cataloged 


permanently. Most of us, 
| we have the freedom and 
and that these characteristics 
tests. 

iticism, so also with this the 
But, in a general sense, it 


©, but even they are not con 
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Sidered by modern psychometricians to be as stable 
as they were once thought to be. It is well known, 
for example, that IQ score is rather unstable at very 
young age levels. Not until about the age of four 
years does it start to become a good predictor of 
Subsequent performance (Cronbach, 1960). Fur- 
thermore, stability of intelligence is itself highly 
variable from one individual to another. In some 
Cases, despite drastic environmental changes, it re- 
mains relatively constant; in others, it may fluctuate 
wildly even in fairly constant conditions (Honzik, 
Macfarlane, & Allen, 1948). 

The upshot of the above discussion is that there 
are probably certain dimensions of personality 
and intelligence having to do with potentiality for 
Changes that are, at present, not readily accessible 
to the tester. As a consequence, when the tester 
assesses an individual and draws up a profile of his 
Scores on various measures, he should feel a strong 
Sense of responsibility and caution before he allows 
himself to “play God" with another person's life. 

A third criticism that has been directed against 
tests is that, granting they yield some information, 
they do not yield any more than we could obtain by 
Simpler and perhaps cheaper methods, for example, 
by merely talking to the subject for a short time. 
Tests are often given favorable judgments too easily. 
Their Predictive power is often implicitly contrasted 
with a hypothetical situation in which success of 
Prediction is zero. But this very desperate case 
Probably does not exist. So the question really 
relates to the increase in accuracy we can expect 
from using a test as against some other less sophis- 
ticated procedure. Example 21-1 presents some 
relevant evidence. 


Example 21-1 Predictive success of different types 
of assessment procedures (Kelly & Fiske, 1951) 


In 1947, in the United States, the Veterans Ad- 
Ministration began systematic training programs for 
Clinical psychologists to work in its hospitals. An 
Important aspect of the program was the selection 
Of personnel for this kind of job. To this end, a 
Practical study was undertaken by Kelly and Fiske 
and by others to find out what kinds of assessment 
Procedures would best predict candidates going suc- 
cessfully through the training program. A large 
Number of tests were used, as well as many differ- 
ent ratings. A sampling of these and the extent to 


Table 21-1 Validity coefficients of various predictors 
of success in a clinical training program (Kelly & 


Fiske, 1951; cf. Cronbach, 1960) 
Se ee ___. 
Clinical 


Aca- Thera- Diag- compe- 


Predictor demic peutic nostic tence 


Miller analogies 

(verbal ability) -47* .02 ‚Dr „35* 
Bender-Gestalt 

(ratings based on 


performance) Js .02 a3" soe 
Ratings from pooled 

performance tests .19 «19 .02 .24* 
Self-ratings 25* —.20 .05 .00 
Peer ratings „IS 2er 23% 725% 


*Statistically significant correlations. 


which they served as good predictors of four aspects 
of the program are shown in Table 21-1. 

Some interesting points emerge from the table. 
In the first place, it is clear that none of the tests 
does very well. Those coefficients that are statisti- 
cally significant (i.e., not due to chance) are very 
small. Even the highest one of .47 represents only 
a 12 percent improvement over chance—some gain 
but not very much. Secondly, we find that the 
Bender-Gestalt, when used in a clinical way rather 
than as a simple performance test, yields quite good 
prediction coefficients. This must mean that the 
judgment of a trained person about the way a sub- 
ject performs on a test—though rather intuitive and 
not readily quantifiable—can still give useful in- 
formation. This point is further backed up by the 
validity coefficients for peer ratings. Although these 
assessments were carried out by relatively untrained 
persons, they still turned out rather well. Finally 
(not shown in the table), if trained judges are used 
and they pool together information on a subject in- 
cluding autobiographical data, his credentials file, 
and his objective-test scores, a fairly high validity 
coefficient can be obtained. This is not improved— 
in fact it goes down—if performance tests are 
added. 

Since this study was done carefully on a large 
sample of subjects, its results must be taken seri- 
ously. And it must be said that these results do 
not give unqualified support to the use of tests— 
especially single ones—as against the judgment of 


397 EXAMPLES OF TESTS: THEIR USEFULNESS 


trained assessors who are quite familiar with the 
job requirements. 

Several other major validation studies involving 
such groups as OCS candidates, civil servants, and 
psychiatric residents have arrived at similar con- 
clusions. Tests do not add a great deal provided 
that the persons doing the assessing have some de- 
gree of skill (not necessarily psychological training, 
however) and, most important of all, are very fa- 
miliar with the nature of the criterion, or job for 
which prediction is being attempted. However, it 
must be strongly emphasized that such persons are 
not always very easy to find. Thus, for the run-of- 
the-mill situation, tests will provide useful data. 


In spite of the three types of criticism against 
tests discussed above, we can still conclude on an 
optimistic note. If tests are at least as good as 
informed judgment, they also have at least two 
advantages: In the first place, they are usually more 
economical of time and can be administered in a 
routine way with a minimum of difficulty, and, sec- 
ond and more important, deficient as they are, tests 
have a great potentiality for being improved and 
refined to a degree that will give them not only more 
accuracy but also more scope in allowing for crea- 
tive or highly qualified deviants who do not conform 
to usual norms. We should certainly think twice 
before casually dismissing them. The other ques- 
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tions—how we use them, whether they involve an 
invasion of privacy, whether they may carry an im- 
plication of control of society by an intellectual 
elite—these can be answered only in terms of work- 
ing out careful prescriptions for their usage and 
maintaining high ethical standards. Indeed the 
American Psychological Association has already put 
a great deal of thought into just such considerations 
and has published a booklet, Standards of Ethical 
Behavior for Psychologists, which deals specifically 
with testing among other issues. 

The problems we have just discussed are inter- 
esting ones, because they impinge on all of us in 
our immediate, everyday lives. From the standpoint 
of psychology as a science, however, they do not 
have so much relevance. As we stated above, tests 
do have the potentiality for being improved, and 
this potentiality ensues from the great amount of 
theorizing and experimentation that has gone into 
their construction. It is likewise true that, for the 
same reason, testing procedures may be able to tell 
us a great deal about behavior and the basic makeuP 
of man. It would certainly be good, from a practical 
standpoint, if we had tests which could predict ac 
curately; but technology is not science and there 
is still a need to ask about the usefulness of such 
instruments in furthering the progress of psychol- 


ogy. This is the problem to which we will now 
address ourselves. 
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CHAPTER Q Q 


TESTS AND PSYCHOLOGICAL 


TRAITS 


_ It should be obvious that much of the field of test- 
ing is highly empirical in orientation. The Binet 
test grew out of practical necessity to classify chil- 
dren in the Paris schools. Similarly, any number of 
tests have been constructed to predict success in 
business and industry, in the Armed Forces, and in 
ri civil service. As we have already emphasized, 
“ite test predicts accurately, to that extent it can be 
en as a success. But it may still help very 
tras in our understanding of what capacities and 
S are really like, and if the field of psycho- 
ane is to be a real part of psychology, it must 
- £ ribute to the progress of this subject matter as 
AF ei We will now explore two major paths 
eem fruitful in this respect. Both have been 
fine red to earlier, though not discussed in detail. 
to fe relates to response sets and styles; the other, 
ctor analysis. 


RESPONSE SETS AND RESPONSE STYLES 


me answer a person gives to any question he is 
one A; be shaped by a number of factors, only 
Wish 4 which is a desire to be truthful. He may also 
the ih represent himself in a good light, or, on 
able” er hand, he may wish simply to be “agree: 
swer ce, disagreeable.” Thus, an affirmative an- 

given to the hypothetical question (which per- 
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haps many of us are often asked, in one form or 
another) “Do you for the most part like other peo- 
ple?" may reflect the following possibilities: (1) the 
respondent’s true feeling about himself—whether 
what he answers is really true or not; (2) the re- 
spondent’s wish to present himself as a friendly and 
likable person: (3) the respondent's tendency to say 
yes to almost any question that might be asked of 
him. The first of these three alternatives is obvious 
enough and is usually assumed to be the factor 
operating in psychological tests. However, consider 
these two illustrations, which dramatize the manner 

in which the other two factors can play a part: 
Regarding alternative 2, it is obvious that many 
tests are used for selection purposes and that the 
hich a job applicant answers will determine 


way in w \ 
whether he is chosen for the job or not. If he has 


any sophistication at all, it will usually be clear to 
him what kinds of answers he should give in order 
to appear in the most favorable light possible from 
the standpoint of that situation. William H. Whyte, 
Jr., in his book The Organization Man (1956), has 
satirized this possibility by suggesting the kinds of 
responses most suitable for a prospective Madison 
Avenue business executive: He should not care too 
much for books or music. He should never worry 
about anything. He should love his wife and chil- 
dren but never let them get in the way of company 


work. He should love his father and mother, but 
his father a little bit more. On tests of value, he 
should be low on the aesthetic scale, fairly high on 
“the economic (not too high), and moderate on all 
the others (theoretical, social, and political). Know- 
ing something of the criterion, any person can thus 
adjust his answers to it. This kind of adjustment, 
which may be unconsciously as well as consciously 
motivated, is called in testing a response set. Note 
that it can also work in reverse, if the job for which 
the test is being given is not considered a desirable 
one—for example, induction into the Army. 

The second illustration is drawn from an older 
source: Shakespeare's Hamlet. In act 3, scene 2, 
Ophelia’s father, Polonius, wishing to humor Ham- 
let—by this time considered by all to be slightly 
dangerous—engages with him in the following con- 
versation: 


Hamlet: Do you see yonder cloud that's almost in 
shape of a camel? 


Polonius: By the mass, and ‘tis like a camel, in- 
deed. 

Hamlet: Methinks it is like a weasel. 

Polonius: It is backed like a weasel. 

Hamlet: Or like a whale? 

Polonius: Very like a whale. 


The manner in which Polonius is responding is 
obviously not dependent on the content of Hamlet's 
remarks or questions. Rather his replies are all 
governed by a single desire—to agree—and agree- 
ment is chosen even at the expense of near con- 
tradiction, a fact which Hamlet deliberately plays 
upon. The tendency so to respond in terms of the 
form of a question or the reason for it rather than 
in terms of its content has been called by psycho- 
metricians response style. 

In any test, though most especially tests in which 
there are no right or wrong answers, for example, 
personality tests or interest inventories, the same 
factors will usually operate. We mentioned before 
that they were first seen as causing a methodolog- 
ical problem, which indeed they do. For this rea- 
son, various measures were taken to allow for them. 
The Lie Scale in the MMPI is such a check. How- 
ever, it soon came to be realized that response sets 
and response styles are of interest in themselves 
and may tell us as much about the person as his 
“true” response to content. One of the first to 
suggest this was Lee Cronbach in a series of papers 


starting in 1941. Many other researchers quickly 
took up this hypothesis, and as a result, between 
this time and 1965, as many as a hundred papers 
exploring the issue were published. Their main 
concern was with the separation of the three re- 
sponse factors outlined above and the relating of 
these to other variables of perscnality. Although in 
1966 a sharp critical review of these papers was 
published by Rorer, it can perhaps be said that the 
general idea of response sets and response styles 
is a good one, and whatever the methodological 
faults the studies on them may entail, they are well 
worth illustrating by means of two examples. 

Example 22-1 A test of the deviation hypothesis 

(Grigg & Thorpe, 1960) 

One of the first (after Cronbach) to see the po- 
tential interest of response sets or biases was Irwin 
Berg (1957). His so-called deviation hypothesis 
States essentially that the content of a test item is 
relatively unimportant but what is crucial is the 
extent to which it elicits normative or deviant re 
sponses. More specifically, in his own words: 

a. Deviant response patterns tend to be general: 


hence those deviant behavior patterns which are 
Significant for abnormality... and thus regarded as 
symptoms .. 


s ‚are associated with other deviant re 
rales patterns which are in non-critical areas of 
be avior and which are not regarded as symptoms 
al Personality aberration....; b. Stimulus patterns 
t woe and of any sense modality may be used 
eral deviant response patterns; thus particular 
Sor |, rohan is unimportant for measuring Þe 
erms of the Deviatio is [Bere 
1957, pp. 158, 160], RR 
According to this vie 


ind 
that people who ar w, we should expect to fin 


e odd, or different, in one area 
her areas, 


” 
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friendly") which a subject is asked to check or not 
depending on whether he thinks each applies to him 
or not. Starting with a sample of 181 males and 
92 females, Grigg and Thorpe located, from the 
whole list, 33 adjectives which were most often 
checked and 39 which were least often checked by 
Subjects in this group. These 72 items were then 
Put together to form a sing!2 new list and adminis- 
tered to 1,400 entering freshmen at the University 
Of Texas. Some time later, four groups were taken 
from this total sample: one whose members had 
Sought psychiatric help during their first year, an- 
other whose members had gone to the counseling 
Service to seek aid in solving personal problems, 
another also seeking aid of a vocational sort, and a 
randomly chosen ''normal" control group. The per- 
centages of deviant responses—that is, of uncom- 
mon adjectives checked—are shown for these four 
groups in Table 22-1. The mean number of devi- 
ant responses differ from each other at a statisti- 
Cally significant level of probability. Furthermore, 
the main difference occurs between the first two 
&roups and the second two. 

These results are taken by Grigg and Thorpe to 
be consistent with Berg's deviation hypothesis. 
Again, however, the methodology certainly does not 
rule out content as a determiner of response. To 
assert that a preference for the odd or the unusual 
's the only factor at work here may be going some- 
what beyond the data. Nevertheless, the study is 
an interesting one that suggests some fruitful lines 
Of research, 


Example 22-2 Yea-sayers and nay-sayers (Couch 
& Keniston, 1960) 


Another explication of the deviation hypothesis of 
Berg has been made by Couch and Keniston (1960). 

he rather interesting refinement made by these 
Writers has been to further specify deviants into two 
Classes—"yea-sayers” and ‘'nay-sayers’'—that is, 
Persons who tend to agree and persons who tend to 
disagree with any statement confronting them. Since 
content is here assumed to be largely irrelevant, 
these tendencies would be called response styles 
rather than response sets. 

Their research fell into two parts: the first was 
concerned with developing a general measure of the 
: mension under consideration—what they called 

n “overall agreement score” (OAS)—and the sec- 
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Table 22-1 Frequency of deviant responses in the 
four groups of college students 


No. of Mean no. 

students of deviant 
Type of problem responding responses 
Psychiatric 24 14.29 
Personal 37 12.08 
Vocational 186 9.98 
Control 150 9.77 


ond with determining with what traits of personality 
this measure would correlate. 


THE OAS Over sixty Harvard undergraduate sub- 
jects were used in this part of the experiment. They 
were asked to respond to 681 questionnaire items 
drawn from a number of personality scales. These 
were of the Likert type, that is to say (as the reader 
will recall from Section III), they required the sub- 
ject to express degree of agreement on a seven- 
point scale going from strong agreement (scale 
value of 7) to strong disagreement (scale value of 
1). An attempt was made to cancel out the effect 
of content by selecting, from all the items, 360 , 
comprising an equal number that were balanced 
in content. A hypothetical example might be the 
item “I trust people” balanced by its opposite num- 
ber “I do not trust people.” Presumably, a person's 
answering yes to both or no to both wouid reveal 
yea-saying or nay-saying tendencies, respectively. 
Thus an overall-agreement score was computed for 
each subject by taking the average of his responses 
to the 360 items. Split-half reliability of this meas- 
ure turned out to be .85. It also had a high 
stability over time. 


CORRELATES OF THE OAS Couch and Keniston ex- 
amined the relationship of the OAS to a number of 
personality scales. These included the MMPI, the 
Cattell and Thurstone personality tests, the Basic 
Disposition Scales developed to measure tendencies 
to orality, anality, alienation, and psychological in- 
ertia, the F scale measuring authoritarianism and a 
number of other traits. In addition, a clinical as- 
sessment was made of those scoring high or low on 
the OAS. 

Results of this part of the study are highly de- 
tailed and can be summarized here only in the 


broadest terms. Couch and Keniston identified, 
as the major dimension operating, a bipolar factor— 
“stimulus acceptance” versus ‘‘stimulus rejection.” 
Since this is a kind of abstraction from a great deal 
of data, it perhaps does not help us very much, 
apart from suggesting that we may be dealing with 
a very general basic trait involving a person's rela- 
tionship vis-a-vis the external world. More con- 
cretely, yea-sayers tend to be impulsive, anxious, 
and dependent people with fixations at the anal level 
involving lack of internalization of impulse control. 
Thus they tend to express themselves freely but 
particularly. in anally tinged ways and show fondness 
for such metaphors as “really splurging on some- 
thing,” “sitting surrounded by your possessions," 
or ‘sitting in the seats of the mighty.” They are 
“Dionysian” in the sense that they are quick to act 
and unable to tolerate long delays in gratification 
even though the reward may be greater in the end. 

By contrast, nay-sayers, according to the results, 
are controlled and resistant to change, slow to re- 
spond, and, in psychoanalytic terminology again, 
anally suppressive. Thus, they are strongly dis- 
interested in ‘'splurging,”’ “messing around,” or 

i “blowing up.” Their self-control Surface calmness 
and distrust in immediate pleasures all add uptoan 
Apollonian character structure, 

This study, though carefully executed and pro- 
ducing interesting results, is nonetheless open to 
some ambiguities. Thus in spite of the method of 
balancing items it is not absolutely certain that 
content ‚played no part. It is quite possible to 
answer in the same direction to some statements 
and their contraries. An example given by Rorer 
(1966) of a reversal permitting double rejection is 
the following: 


“Every person should have complete faith in some 


super-natural power whose decisions he obeys with- 
out question.” 


and 
“No person should have complete faith in some 
super-natural power whose decisions he obeys with- 
out question.” 


One could readily disagree with both of these state- 


ments. Likewise, one could agree with both of 
these: 


“Nowadays more and more people are prying into 
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matters that should remain personal and private.” 
and 

“There are times when it is necessary to probe into 

even the most personal and private matters.” 


As a matter of fact, a subject could also disagree 
with both of these. 

Consequently, though Couch and Keniston may be 
correct in their assumption that the content of the 
items of their OAS is not important, they have not 
definitively demonstrated this. 

Additional criticisms have been made in regard to 
a number of other aspects of the study (cf. Rorer, 
1966). Nonetheless, as we have indicated already, 
the general idea developed by Couch and Keniston 
seems a good one and has certainly been respon- 
sible for a good deal of subsequent research. 

It is worth noting that Keniston has followed up 
one aspect of the work described above with an in- 
tensive study of a group of Harvard students whom 
he identified as “alienated.” In his book The Un- 
committed (1965), he designated these students aS 
“rebels without causes,” persons so dissatisfied 
with and negative about everything in the world 
around them that they hold to almost no affirmative 
values or definitive goals with perhaps the exception 
of the most basic and all-consuming one of self- 
definition. Thus this group is not composed neces- 
sarily of political activists, free-speech advocates, Or 
civil libertarians. Rather they represent the psy 
chological core from which such protests may em- 
anate—a basic stance of characterological negation 
from which various affirmations may arise. That 
this may be so is perhaps indicated by the curious 
diversity of causes that were part of the so-called 
free-speech movement at the University of California 
at Berkeley—these causes having included sexual 
freedom, freedom to use four-letter words, freedom 
to use LSD, civil rights, university regulations, qual- 
ity of teaching, Vietnam, and selective service. 


The two studies 
others which the 
problem area th 
sideration of a 


presented above and the many 
y exemplify represent a substantive 
at has emerged directly from con 
at methodological difficulty. To be 
Specific, out of Cronbach's initial concern with the 
effects of response biases on validity and reliability 
of tests has grown a point of view about human pel 
Sonality and its makeup that has far-reaching PSY 
chological and Sociological implications. Whether 
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alienation, nay-saying, and deviancy are equivalent 
has not by any means been established. Sometimes 
Such traits turn out to have an unexpected par- 
ticularity. Sometimes they turn out to be general. 
Intuition and guesswork cannot give us real answers 
to this important problem. Fortunately, as we shall 
show in the next section, we have available certain 
mathematical techniques that allow us to reach 
some more definite conclusions about this problem 
of generality. These come under the collective 
heading of factor-analytic methods. Let us now look 
at these methods. 


FACTOR-ANALYTIC METHODS 

As one of the great American proponents of fac- 
tor analysis, the late L. L. Thurstone pointed out 
(1947) that one of the most fundamental tasks in 
any science is the parsimonious description of the 
data which it is attempting to study. Naive, un- 
aided observation may result in the formulation of 
Separate laws for cases which may be regarded as 
Specific but which in fact replicate each other. For 
example, we can measure intelligence by means of 
Several hundred different tests. If we are interested 
in working out laws that govern, let us say, the de- 
velopment of intelligence, we should have some idea 
as to whether these tests are all measuring the 
Same thing—in which case we need study the data 
from only one test—or whether some or all of them 
Measure different aspects of intelligence—in which 
Case data from a single test may not be adequate 
for the construction of general laws. 

Personality presents a domain of even greater 
Complexity. The number of trait names used in a 
language to describe personality is high. We must 
have some way of finding out the extent to which a 
Small number will do as good a job of description as 
a very large number. Do "thorny" and “abrasive” 
Mean the same thing? “Kind” and “warm”? “Im- 
Pulsive” and "volatile"? We may be able to make 
intuitive guesses about such cases, but if we are to 
reach real agreements, more sophisticated tech- 
niques must be available to us for doing this. Fac- 
tor analysis aims at doing exactly this. Basically 
it 'S a method for analyzing a large set of tests to 
find those factors or elements that they measure in 
oe and then specifying exactly the nature of 
ine factors. We will now discuss the way in which 

IS is done. 


4 
03 TESTS AND PSYCHOLOGICAL TRAITS 


The Correlation Coefficient 

In psychometrics, one of the fundamental ideas, 
which was emphasized at the beginning of the sec- 
tion, was the notion of covariation. As Pearson 
pointed out, it is often difficult—perhaps impossi- 
ble—to specify cause-and-effect relations; but when 
dealing with continuous characters we can examine 
their covariation and, by means of the correlation 
statistic, set a numerical value that describes the 
extent of this covariation. As the reader will re- 
member, it is by this device that we are able to 
calculate the validity and reliability of a test, the 
first being the covariation of the test with a criterion, 
the second being the covariation of the test with 
itself. These are methodological uses of the cor- 
relation primarily. In the present context, however, 
we will be looking at the way it can be used to find 
out something about the underlying structure and 
basic makeup of personality and intelligence. 

The basic assumption that lies behind factor 
analysis is that if two or more measures correlate, 
or covary, to that extent they are measuring the 
same trait. This is fairly easy to see in the case of, 
say, school marks. Most of us are not surprised to 
observe that a student who does well in one subject 
tends, on the whole, to do well in most others. We 
attribute this success to ‘‘brightness,”’ a charac- 
teristic we tacitly assume to be so general as to 
pervade performance in any subject, no matter what 
its special content. At the same time, we are also 
usually ready to accept the idea of special abilities. 
Some people do seem to be better in certain areas 
than in others, for example, mathematics, literature, 
or the fine arts. > 

To express these notions in a more precise statis- 
tical fashion we need to go to the formula for the 
Pearson product-moment correlation and see how it 
may be broken up into parts—one which produces 
the covariation between measures, the other which 
limits their covariation. 


Example 22-3 The correlation coefficient in terms 
of common and specific factors. 


The general formula for the correlation coefficient 
is as follows: 
xy 
"zu = Noz0y 


The meaning of the various terms has al 


ready 


been designated in Chapter 2, which the reader 
may consult if necessary to refresh his memory. 
Now let us suppose that any score X obtained 
by an individual on one test is made up of two 
parts: one part, C, which is also measured by the 
other test, and another part, A, which is measured 
only by the first test but not by the other. Al- 
gebraically, this will be expressed as follows: 


X=C+A 
or, in deviation scores (i.e., x =X—X,c=C—C 
ax=A =4 


x=c+ta 


> 


Similarly for the other test: 


Y=C+B 
or, in deviation scores 
y=c+b 


Putting these into the formula for the correlation, 
we have 


2 rxy Z(c + ale + b) 
Tu = Noo, Nocsratcre 
Ec? + Ecb + Yea + Lab 
Noc+aoc+5 


Now c and b, c and a, and a and b are all inde- 
pendent of, or uncorrelated with, each other. Con- 
sequently the sum of their products will equal zero. 


Thus the last equation given above may be re- 
written as follows: 


Ze? 
zy 7 
Noc4a0c4B 
Now 
Zc? r 
a 
Therefore 
= go 
UY 0C+A00+B 


This last term can be further simplified by means 
of a derivation which is a little more complicated 
and which we will only state: 


oca = Vod + 04° 
and 


0045 = Voc? + oB? 
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Thus 
2 
> 00 
T: 3 
wT Voe + oa? Voc? + on? 
If we assume that „,? = g,2, then we have 


2 


oc” 
ei = = 
w Voe + oa Vod + oa? 
Or 
ñ E Te 
w otoa oc? + op? 


Thus the correlation is simply the ratio of that 
part of the variance common to the two tests to the 
total variance of either one. In other words, we 
have to think of a hypothetical cause, or factor, 
partly measured by both tests which, if the specific 
qualities of each test (A and B) could be taken out, 
would produce identical rankings of individuals on 
the two tests. Indeed, the two tests would in fact 
be replicates of each other, and the correlation be- 
tween them would be simply a reliability coefficient. 


The derivation in the above example may seem to 
the reader to be rather trivial. But like many math- 
ematical statements, its apparent triteness cloaks a 
hidden usefulness to which we will return shortly. 
For the moment, this fact will have to be taken on 
faith. All we need to be concerned with at this 
point is that we have a precise way of expressing 
the correlation between variables in terms of a com- 
mon factor C which has a variation o,?. 


Spearman's General Intelligence 


We have already discussed very briefly something 
of the background of Charles Spearman, who may 
be considered to be the founder of the factor- 
analytic movement. Binet, with Gallic practicality. 
was interested in developing a measure of intelli- 
gence that would work, one that would cover most 
aspects of this trait and would predict school 
achievement. In attaining these goals, he was very 
Successful. However, he did little to advance OUT 
understanding of the basic makeup of intelligence: 
of Whether it was a broad general trait or a set ° 
abilities each highly specific to a certain subject 
matter. It was precisely to this problem that Spea™ 
man addressed himself, 

In a number of articles that appeared early in the 
century and later in his classic work The Abilities 
of Man, published in 1927, Spearman put forwar‘ 
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the theory, backed by empirical and statistical proof, 
that intelligence was a general factor which was ex- 
Pressed to a greater or lesser degree in every in- 
tellectual task. In addition to measuring g, any 
test also involved a unique specific ability s. To- 
gether, these determined the performance of an 
individual. This idea can be illustrated graphically 
as follows: 


Amount of g or $ 


Test 1 

Test 2 

os 
g 33 

Test a 
g Sa 


Test 3 has the most amount of g; test 2, the 
least. Another way of saying this is that test 3 and 
test 2 have, respectively, the highest and lowest 
loadings on, or correlations with, g. The latter 
Spearman defined as a kind of general mental 
energy having to do particularly with the educing of 
relationships. 

This is an intuitively appealing idea, one that 
many of us hold implicitly. Certainly Binet had 
Something of the sort in mind in constructing his 
global test of intelligence. Spearman, however, was 
not content to entertain such a notion merely on the 
basis of a hunch, no matter how correct it might 
seem to be. Rather he based it on actual data 
Obtained from giving large numbers of tests to many 
Subjects. Let us look now at his evidence. 

To take the simplest case, Suppose we give four 
tests Purporting to measure intelligence to a hun- 
dred subjects. Correlations may then be computed 


between the tests to form the following correlation 
matrix, 


Correlation matrix 


Test 

T 
en 1 2 3 4 
1 
2 Th Tie T13 Ts 
3 Ta Too T23 Ta 
4 ra Te T33 Tas 

Ta ra Ta Tas 
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The correlation elements in the diagonal (r,,, T22, 
Tas, Ty) are reliability coefficients. The values above 
the diagonal simply replicate those below it; this is, 
for example, r,» is identical with r.,, and so on. 

Observing matrices of this kind, though usually 
of a much larger size involving many more intelli- 
gence tests, Spearman noticed, in the first place, 
that the correlations all tended to be high and posi- 
tive. Furthermore, if the reliabilities of the tests 
were corrected to make them perfect (i.e., r,. = 1.0), 
the magnitude of the correlations was even higher, 
as might be expected. This immediately suggested 
to Spearman that there might be a common factor 
underlying all tests and hence responsible for such 
covariance. In the second place, it was clear that 
the elements were not all equal. That is to say, 
some correlations were higher than others. This 
suggested that the common factor might be more 
important in some tests, less important in others. 
This condition would generate such variability in 
size among the correlational elements in the matrix. 
As a rough test by inspection of this hypothesis, 
Spearman tried rearranging his correlational mat- 
rices in such a way that the test labeled number 1 
was that with the highest average intercorrelation 
with all other tests; number 2, that with the second 
highest; and so on, as the following tables illustrate: 


Original correlation matrix 


Test 

Test 1 2 3 4 

1 ‚54 43 48 
2 54 63 72. 
3 42 63 56 
4 48 ile .56 

Sum 1.44 1.89 1.61 1.76 
i BER SF aN 


Rearrangement according to size of average r with 
other tests 


Test 

i z 3! 4’ 
(2) (4) (3) a) 
1 (2) V2 .63 ‚54 
2’ (4) 22 2 ‚56 .48 
3’ (3) .63 56 42 

4’ (1) 54 48 42 
Sum 1.89 1.76 1.61 1.44 


If the matrix is rearranged in this way, there 
emerges a new and interesting Property which 
Spearman was the first to notice. The elements 
which form symmetric squares, which he called 
tetrads, show a constant proportionality between 
themselves. Take the following such square, or 
tetrad, drawn from the above matrix: 


 — — 


Test 
Test 2 4 
3 .63 ‚56 
1 54 48 


The coefficient .56 is 8/9 of the coefficient .63. 
The same ratio holds between .54 and .48. In other 
words .56/.63 = .48/.54, or 

‚56 x .54 = .48x .63 
or 

(.56 x .54) — (.48 x .63 = 0 
or 

.3024 — .3024 = 0 


These calculations can be represented in a more 
general algebraic form by the following equation, 
known as the tetrad equation: 


Tabled — Tadros = O 


This is based on the matrix 


a c 
et ace 
b Tas The 
d Tad Tea 


—— 0 


The same relation holds true if we take the other 
possible tetrads. For example, 


ee 


Test 
Test 4 1 
2 Jå 54 
8 56 42 
ss 
Ratio = 3/4 
and 
ee 
Test 
Test 2 3 
4 12 .56 
1 .54 42 
Ratio = 7/9 
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and 

Test 
Test 2 EJ 
a 72 48 
3 63 42 
Ratio = 2/3 


From this hierarchical arrangement, Spearman in- 
ferred that each test in such a matrix has a certain 
amount of g. The more each has, the higher will 
be its correlations with other tests; hence the pro- 
portionality that exists between correlations of tests 
that have more or less 8. This will be more easily 
understood if we make the reasoning concrete by 
assigning hypothetical g values to each of the four 
tests used in the example. Let us suppose that test 
2 has .6g, test 4 has .5, test 3 has .4, and test 1 
has .3. We will then set up the following tetrad: 


Test 
a @ 
Test (.6g) (.58) 
3 (.48) 24 20 
1(.3g) 18 15 


The elements in the matrix are obtained simply by 
multiplying the g loadings. It will be immediately 
obvious that the tetrad equation holds, That is, 
(.24 x .15) — (.18 x .20)=0. Thus the predic- 
tions generated by the assumption of a common 
factor on which the tests in the battery have load- 
ings of varying extent hold true. This fact suggests 
that the assumptions are valid, 

The reader may have wondered by now whether 
such a neat arrangement always holds in correlation 
matrices. Spearman initially felt that it did and 
that departures from it were due only to error. It 
soon became clear to other workers and eventually 
to Spearman himself, however, that more than ran- 
dom factors were Operating, but rather systematic 
factors other than g. With this realization, a new 
chapter in factor-analytic theory was born. Since 
there was no reason to suppose that any new fac- 
tors found had any less importance than g, it be- 
came reasonable to speak in terms of multiple fac- 
tors. As we shall See, however, g was to return 
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again though by a curiously devious route. First, 
let us have a look at the main theoretical develop- 
ments involved in multiple-factor analysis. 


Multiple-Factor Analysis 

In a large correlation matrix, say, one consisting 
of twenty tests, there are obviously an enormous 
number of tetrads that have to be calculated—to be 
exact, 14,535. Spearman developed averaging pro- 
cedures which simplify the calculations that would 
otherwise be involved, but it is still true that his 
method is unwieldy and furthermore that after g 
is taken out, there usually turns out to be left over 
a good deal of covariation which cannot be dis- 
missed simply as error. Consequently, it is neces- 
Sary, in such a case, to go back to the correlations 
Now reduced in size by the removal of the first fac- 
tor and take out another factor. Likewise, third, 
fourth, and fifth factors may have to be removed 
Until what is left of the correlations can be regarded 
as statistical error. 

It was L. L. Thurstone of the University of Chi- 
Cago who saw how this could be done by essentially 
an ingenious extension of Spearman's tetrad method 
Involving the application of matrix algebra. In the 
terminology of this branch of mathematics, a tetrad 
Is called a minor determinant of order 2, and if all 
Such minors in the matrix equal zero, or vanish, the 
rank of the matrix is said to be unity. This is an- 
other way of saying that the interdependency of the 
tests as represented by the elements in the cells— 
that is, the correlation coefficients—can be ex- 
Plained by a single common factor. However, if 
tetrads do not vanish, we can make tetrads of 
tetrads—that is, minors of order 3—and see if they 
vanish. For example, in the following matrix we 
have four tetrads which together form such a higher- 
Order tetrad: 


m u a 
Test 

= 4 5 6 

Tis Tis "6 

ra Ta T26 

E T35 T36 

T Paris) (Pures — Fasie) 


SU Tan) (ruras — Pai) 
: this minor vanishes, we may then conclude that 
rank of the matrix is 2—that is to say, two fac- 
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tors are needed to explain the correlations between 
tests. The principle then is this: that the rank of 
a correlation matrix is equal to the order of non- 
vanishing minors. Thus, in the matrix above, if the 
tetrads do not vanish but the tetrad of tetrads—a 
minor of order 3—does vanish, then we conclude 
that two factors are needed. 

Thurstone’s actual methods are far too complex 
to go into here. All we wish to make clear is that 
they represent an extension of Spearman's; or per- 
haps a fairer way of putting it is to say that the 
Spearman's common factor is a special case of the 
more general multiple-factor solution developed by 
Thurstone. 

Today, most workers in the field of factor analysis 
favor multiple-factor solutions. In fact, the number 
of factors of personality and intelligence that have 
been uncovered runs into the hundreds. At the 
same time, it has turned out that, in the domain of 
intelligence, many of the factors making it up are 
themselves correlated. A matrix constituted by 
inter-factor, rather than inter-test correlations, can 
itself be factor analyzed. If this is done, as Thur- 
stone (1947) showed, a second-order general factor 
emerges. Clearly this is much like Spearman's g. 


THE FRUITS OF FACTOR ANALYSIS 


Having explained something of the methodology 
of factor analysis, we will discuss what it has yielded 
in the way of helping us understand human abilities 
and personality. We will look first at intelligence 


and aptitudes. 


Factorial Analyses of Intelligence 


SPEARMAN AND THURSTONE As indicated in the 
discussion above, Spearman was the first to develop 
a theory about how intelligence worked in man, this 
being his notion of g plus specifics. Gradually, as 
Thurstone's multiple-factor method gained ascend- 
ancy, Spearman's view gave way to the notion that 
intelligence was made up of a number of specific, 
though somewhat related abilities. These Thurstone 
labeled the primary mental abilities. They in- 
clude, among a number of others, numerical ability 
(N), memory (M), verbal fluency (W), verbal com- 
prehension (V), spatial ability (S). Thurstone and 
his colleagues have constructed and standardized a 


test to measure them—the PMA test—composed of 
sections that are designed to measure the separate 
ilities in purified form. 

er a the correlation between the primary 
abilities and the second-order factor this generates, 
there seems to be no large conflict between the posi- 
tions of Spearman and Thurstone. Certainly, neither 
point of view seems to be markedly favored over the 
other by authorities in the field, and tests both for 
general intelligence and for special abilities are 
widely used. However, the Thurstone solution is 
certainly backed by greater methodological sophisti- 
cation and for at least this reason is perhaps to be 
preferred over that of Spearman. In addition, it has 
been much more productive of further research on 
the subject. The work of Guilford, whom we will 
consider next, can serve as an example of this. 


GUILFORD’S STRUCTURE OF INTELLECT Both Spear- 
man and Thurstone used a relatively narrow range 
of tests with which to assess intelligence. Guilford, 
in a program on selection of service personnel in 
World War Il, extended this greatly to a large num- 
ber of new tests aimed at studying many such a 
priori categories as reasoning, Creativity, planning, 
associative ability, skill in classifying, foresight, and 
flexibility. Many of his tests were derived from 
different areas of experimental psychology, particu- 
larly those to do with perception, learning, and 
thinking. One major result of using such a wide 
range of tests was the obtaining of correlational 
data far too complex to be handled by any unitary 
theory of intelligence. A large number of primary 
abilities emerged, some of these new and some 
identical with those discovered previously by Thur- 
stone and others. This led Guilford to look for 
some theoretical classifying principles by which the 
long list of specific abilities could be more readily 
understood. The model now to be described is his 
attempt to provide a complete picture of the struc- 
ture of intellect. It is represented in Figure 22-1. 
Some of the categories need a little explanation. 
First, the content of any test has obvious impor- 
tance. Individuals will perform better or worse de- 
pending on whether they have to deal with figures, 
symbols (letters or numbers), semantic content 
(concepts or meanings), or behavior (as in empathy). 
Secondly, given a certain content, a certain kind 
of operation will be called for. Guilford distin- 
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guishes five of these. Evaluation means making 
a judgment as to whether some material is right, 
correct, good, or adequate. Convergent thinking in- 
volves the capacity to proceed in a linear deductive 
way from one conclusion to another that logically 
follows the first. Divergent thinking, on the other 
hand, goes off in many directions in a kind of search 
pattern that allows the. possibility of many correct 
answers. Memory speaks for itself, and, finally, 
cognition has to do simply with the comprehension 
of material or discovery of information. 

The third major category relates to the products 
of operations applied to content. This has six sub- 
divisions which describe the kinds of end products 
in which a particular application of intelligence can 
result. Most of these are self-explanatory, since 
they are the kinds of products we are required to 
generate in many intellectual tasks, Thus we are 
often required to classify objects into groups and 
recognize the principle of such classification, to be 
able to locate out of a confused array of data the 
most appropriate units to work with, to see what a 
certain kind of datum or event implies, and so on. 

Such is Guilford's view of intelligence, It should 
be noted that it is supported only in part by actual 
evidence. Data from tests suggest the validity of 
the model but do not go so far as to verify it com- 
pletely. Many of the cells are still unrepresented 
by existing tests or factors and as such, as Guilford 


points out, should challenge the Psychometrician to 
further exploration. 


Factorial Analysis of Personality 


Perhaps the two researchers who have done most 
to develop theories of personality based on factor- 
analytic methods have been Raymond Cattell of the 
University of Illinois and Hans Eysenck of the 
Maudsley Hospital, University of London, England. 
Both of them are very eclectic theorists in that they 
have made use of the concepts of many other points 
of view, including Psychoanalysis, behaviorism, Ge- 
Stalt psychology, and need theory among others. In 
{he end, in fact, it is a little difficult to specify that 
Part of their contributions that stems uniquely from 
factor analysis. Bearing this in mind, let us now 
briefly discuss their models of personality. 


CATTELL’S TRAIT THEOR 


Y The key unit in Cattell’s 
system (1946, 1950, 19 


57) is the trait. He is by 
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OPERATIONS 


evaluation 
convergent production 


divergent production 


cognition, 


oe 
nn | 


verbal 
comprehension 


semantic 


CONTENTS 
figural 


symbolic 


FIG. 22-1 Guilford's geometrical model of intellect. 


no means alone in this respect, but he is certainly 
a thinker who has explicated this concept more fully 
and more deeply than most other trait theorists. 
One of his key distinctions, obviously drawn from 
the factor-analytic approach, is between surface 
traits and source traits. The former are those 
Variables of personality that are immediately ob- 


Servable or testable and that seem to go together or 
d that certain 


Correlate. For example, we may fin 
People who tend to be very outgoing also are talk- 
like physical 


oe and impulsive, hate to be alone, i 
ercise, and tend to be cheerful. The analog in 
= neal medicine is the syndrome—that is, a col- 
S of symptoms frequently found to occur to- 
one such surface traits and the structural 
More of them are source traits. These, though 
and remote from common sense, are of greater 
aay basic scientific importance, according to 
antell, and it is with them that we should deal in 
the PRAE to study the dynamics of personality and 
era luence of genetics and environment on it. 
anal e traits are discernible only by means of factor 
By ae and they correspond, of course, to factors. 

ans of massive research effort, Cattell has 
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(Guilford, 1959) 


claimed to have uncovered at least fifteen source 
traits, these having to do mostly with personality 
but also with general intelligence. Several of these 
(besides intelligence) which appear to be most con- 
vincing are cyclothymia (mood swings) versus schizo- 
thymia (tendency to be withdrawn); surgency versus 
desurgency (anxious melancholy); socialized and 
cultured tendency versus boorishness; Bohemian 
unconcernedness versus conventional practicality. 
The rather colorful names assigned to these source 
traits are of course provisional and may represent, 
as Cattell admits, simply approximations of their 
real nature. 

Another basic source trait inferred by Cattell in 
the sphere of motivation is ergic strength. This he 
regards as innate. Besides relating to energy level, 
it also disposes its possessor to like or dislike cer- 
tain classes of objects and to attend to these more 
Some of his theorizing about ergs 


or less closely. 
strongly influenced 


and their development are rather 
by the psychoanalytic model. He lists altogether 
ten ergs: Sex, self-assertion, escape, protectiveness, 
gregariousness, rest seeking, exploration, narcis- 
sistic sex, appeal, and construction. The reader 
may recognize that, in addition to Freud, Cattell has 


drawn on Murray’s need theory discussed in Sec- 
ee resumé hardly does justice to Cattell, 
who has been one of the most prolific of contempo- 
rary psychologists in terms of publications. These 
include about twenty books and close to three hun- 
dred articles. However, in the present context, we 
are not so much concerned with presenting his com- 
plete theory as with illustrating one kind of explica- 
tion of the factor-analytic method. ‚The manner in 
which this has contributed to Cattell’s views on per- 
sonality is perhaps subtle but nonetheless real, 


’s DIMENSIONS OF PERSONALITY Whereas 
er Guilford, and Cattell have tended to 
proliferate the number of factors that are supposed 
to explain personality and intelligence, Eysenck 
(1952), on the other hand, has opted for using only 
a few dimensions, which are then studied in depth 
both clinically and experimentally. In fact, it has 
been one of the unique features of Eysenck’s pro- 
gram at the Maudsley that it has involved parallel 
research at the animal, human-experimental, and 
human-clinical levels. Like Cattell, he has been a 
prolific producer and has published books on many 
subjects including political attitudes and suscepti- 
bility to cancer. 

We referred in Section Two to some of Eysenck’s 
work in connection with a discussion of the concept 
of normality. The reader may recall that he con- 
sidered psychoticism and neuroticism to be two 
separate dimensions, though each was continuous 
with normal. It may be stated now that he arrived 
at these through extensive factor-analytic studies 
of large populations of normal and abnormal sub- 
jects. In addition, by the same Procedures, he 
arrived at another basic dimension—introversion- 
extroversion. This is orthogonal to, or uncorrelated 
with, the other two factors. Thus personality is de- 
scribable in terms of a three-dimensional Space by 
these three traits. This is illustrated in Figure 
22-2. 

We may thus have introverted neurotics or ex- 
troverted neurotics, the two classes being very dif- 
ferent from each other in many ways other than 
neuroticism, of course. Introverted neurotics tend 
to be anxious and depressed, obsessional, often ir- 
ritable, and easily hurt. They daydream frequently, 
are moody, and are given to feelings of inferiority. 
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Psychoticism 


Neuroticism 


FIG. 22-2 Eysenck’s basic dimensions of personality. 


Extroverted neurotics, on the other hand, tend to 
show hysterical symptoms and hypochondria. Many 
of their Psychological problems tend to become 
somatic and to be expressed in aches, pains, and 
accident proneness, They have little energy and 
rather narrow interests, 

Eysenck has felt that all three of these dimensions 
are strongly influenced by heredity. Such evidence 
as there is available, in our opinion, does seem to 
favor his Position, although it is admittedly not 
definitive. At the same time, Eysenck is not at all 
committed to the idea that neurotics or psychotics 
cannot be changed by treatment, and the kind he 
has advocated has been of the Skinnerian “behavior 
therapy” variety. 


His interest in learning theory emerges also at 


other points—and this fact again marks him as 
rather different from most factor analysts. Taking 
Hull’s notion of reactive inhibition (lp, discussed in 
Section Five), he has hypothesized that extroverts 
Possess a large amount of Ip, causing them to tire 
quickly of doing the same thing. This makes them 
appear impulsive, flighty, easily bored, and highly 
sociable—in the sense of preferring many friends. 
Introverts are thought to have a low amount of In 
this in turn producing a personality rather resistant 
to change, able to concentrate on the same material 
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for long periods of time, and preferring few friends. 
Though his reasoning is perhaps somewhat post 
hoc, Eysenck’s hypothesis does have some experi- 
mental support. The following example will serve 
to illustrate this. 


Example 22-4 Personality factors and reactive in- 
hibition (Franks, 1957) 


One of the first to investigate the relation between 
Personality as defined factorially and Hullian inhibi- 
tion was an associate of Eysenck’s, Cyril M. Franks 
(1957). Eysenck had suggested a positive relation- 
Ship between rate and strength of buildup and slow- 
ness of dissipation of I, and extroversion, and also 
the Propensity to develop ‘‘hystericopsychopathic"’ 
neurotic disorders. Introversion and a disposition 
to dysthymic neurotic disorders were postulated as 
being related to low rate and strength of buildup and 
rapid dissipation of I). From this hypothesis, it 
follows that neuroticism as such is unrelated to I, 
but that both neurotic and normal extroverts should 
be distinguished from neurotic or normal introverts 
'n respect to this variable. 

This particular study of Frank's was only one in 
a series of researches but may be taken as illustra- 
tive of the kinds of methods he used and the general 
direction of results he obtained. 

_Testing sixty undergraduate subjects between 
eighteen and twenty-six years, he subjected them 
to an eyelid conditioning procedure as follows: The 

CS was a puff of air to the eye, and the CS was a 
tone of 1,100 cps occurring 350 milliseconds prior 
to the onset of the UCS, The response was an eye- 
lid blink elicited by the CS during a set number of 
vonditioning and extinction trials. Subjects were 
€sted on the Maudsley Personality Inventory devel- 
nee by Eysenck to measure neuroticism and intro- 

Ersion.extroversion. 

Results are summarized graphically in Figure 22— 
š They indicate, in general, that conditionability is 
elated strongly to the introversion-extroversion di- 
inp but not to neuroticism. Introverts tend 
i e conditioned faster than extroverts. However, 
S ray to Eysenck's explicit hypothesis, their re- 
Meee are extinguished faster than those of extro- 
ins S. At the same time, it is clear from a close 
: Pection of the graphs that the extinction slope 
we is a good deal steeper than that of 

verts. If this result is added to the fact that 
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the base line for extinction for extroverts starts at 
a much higher level than for introverts, the data do 
not strongly deviate from Eysenck’s hypothesis, 
though they do not necessarily make it a unique or 
necessary explanation. 


This example is only one of many which support 
Eysenck's speculation about the personality dimen- 
sion of introversion-extroversion. However, as often 
happens with rather bold theories in psychology (as 
the reader must by now realize), there are studies 
whose results are not fully in agreement with 
Eysenck's. Consequently, we can conclude that the 
idea has been only partly substantiated. It is, how- 
ever, a very promising one which has led to a most 
interesting and variegated line of experimentation. 
Though his work has frequently been criticized, 
Eysenck deserves much credit for being one of the 
few in the area of factor analysis who has made a 
genuine attempt to relate his factors to empirical 
variables. This is a most important goal and is 
worth a little discussion by itself. 


The Reality of Factors 

The reader may recall that one original reason for 
dealing with the methods and findings of factor 
analysis was that it is one application of psycho- 
metrics which has produced substantive data about 
human personality and behavior. The different the- 
ories put forward above certainly have made such 
claims, but are we to believe them? In other words, 
if it is asserted, for example, as it is by Guilford, 
on the basis of his studies, that the mind is made 
up of 120 factors, are we to take this seriously? 
Are these factors real in some sense, or are they 
purely mathematical fictions? 

The answer to this question hinges on what is 
meant by the term “real.” To be “real” in science 
does not mean to be immediately available to sense 
observation. It was many years before Mendel's 
factors could be so explored. Before that happened 
they were simply constructions whose properties 
uniquely explained certain kinds of data, specifically, 
the distribution of morphologigal characters in off- 
spring of certain mating types. In this sense, ge- 
netic factors were real. It is something of a ques- 
tion as to whether psychological factors SO qualify. 
Certainly they are useful in describing in an eco- 
nomical way a great deal of test data, but whether 
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FIG. 22-3 Relation of conditionability to introversion-extroversion and 


to neuroticism. (Franks, 1957) 


factors in general, and more especially any par- 
ticular sets postulated by some workers, uniquely 
do so is another question. The kind of work being 
done by Eysenck, in which an attempt is made to tie 
factors more closely to certain experimental manip- 
ulations, seems to us to represent a step in the right 
direction. All too few factor analysts have done 
this, with the result that the number of factors 
_ (covering all behavior domains) that have been 
found in psychology must number in the thousands. 

. This is more like stamp collecting than like science. 
Both are commendable pursuits, but at least in 
psychology it is only the second that is of im- 
portance. 

It will be clear by now that work on response 
sets and styles and on factors lead directly into per- 
sonality theory. It is equally true, however, that the 
kinds of theories that emerge are not uniquely de- 
termined by the constructs of testing but draw 
rather heavily on those of the kind reviewed in 
Section Two, especially Freud and the Psychoanalytic 
writers. Even Hull has been drawn into the factorial 
frame of reference. This kind of merging of in- 
terests is undoubtedly a fruitful trend, since it indi- 
cates that the gap between the so-called “two dis- 
ciplines of scientific psychology" designated by 
Cronbach is rapidly closing and that the techniques 
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and theories of the experimentalist are starting to 
be used by the psychometrician as a way of validat- 
ing his tests and factors. 

In our final discussion that follows, we will con- 
sider a subject on which the kind. of work done also 
demonstrates the same trend, namely, creativity. 
Since it is a topic about which relatively little is 
known but which holds great interest, we are dis- 
cussing it last. 


CREATIVITY 


As two authorities on this subject, Getzels and 
Jackson (1962), of the University of Chicago, point 
out, creativity is one of the most highly valued of 
human characteristics and also one of the most 
difficult to deal with scientifically. It is very doubt- 
ful whether most intelligence tests come even close 
to measuring it, and though we may be able to 
recognize its presence retrospectively by seeing its 
Products, we cannot really recognize it prospectively 
in process, as it were, before a concrete product 
appears. Furthermore, there are indications that 
our whole educational structure not only is unable 
to assess creativity but actually is biased against İt- 
Most teachers do not care much for the unusual, 
“offbeat” child who gives answers that do not con” 
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form to some predetermined idea of what is ‘‘cor- 
rect.” Getzels and Jackson put the matter very 
aptly: 


There is ample evidence that the criteria of factual- 
ism and usefulness—if you will, of vocationalism, 
although it may seem silly to use this term at so 
early an age—are being insinuated into many child- 
hood experiences once viewed as the happy hunting 
ground for ''childish’' play and imaginative activity. 
Rumpelstiltskin and Goldilocks on the child’s book- 
shelf are being shouldered aside by Nurse Nancy 
and Mr, Fixit, Journeys to the Land of Oz and the 
World of Pooh are being displaced, even at the 
kindergarten level, by “real” educational visits—as 
they say—to the airport and the municipal sewage 
disposal plant. Even that last bastion of the child's 
private world—his box of toys—is being taken over 
by the press of practicality. Here, too, the key 
adjectives are “realistic” and “educational” or at 
the very least “readiness-producing" instead of 
“imaginative” or “exciting! or even just plain 
“enjoyable.” The floppy rag doll that did nothing 
and yet everything as the malleable companion of 
the child's dreams has given way to the true-to-life 
human replica that leaves. nothing to the imagina- 
tion—it “really talks” and takes in and oozes at 
all the appropriate orifices. The ancient lead soldier 
in his frozen posture, which the child could trans- 
mute into anything his play required, is no match 
for the modern Transparent Man whose removable 
vital organs form an educational jigsaw puzzle for 
Mother's little, successful doctor-to-be. And of 
course, the institutionalized and curriculumized 
activities of the kindergarten, to which the child 
once was introduced in his fifth year, has been 
Moved to the institutionalized and curriculumized 
activities, let’s not say lessons, of the nursery 
School to which the child arrives in his fourth 
year—if indeed the nursery school itself is not 
ot a graduate institution of the pre-nursery 
= ool. Even the preverbal child’s toys are now 
Old not just as playthings but as Playschool, the 
| being that these toys are not “just toys,” but 
Sia ully designed to train the infant in “appropri- 
BR motor, intellectual and problem-solving skills, 
io Sumably appropriate for gaining early admission 
12 Prenursery school [Getzels & Jackson, 1962, PP- 
1-122]. 


ed may recall from an earlier part of this 
ests su “ie. one of the criticisms directed against 
5 Rn as the college boards is that they seem 

ize the creative person who is able to see in 
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a question ambiguities that are not obvious to a 
more conventionally minded person and were per- 
haps not even obvious to the person who made 
up the test in the first place. Consequently, there 
is a great need to extend the concept we have of 
“giftedness” or “intellectual ability’ so as to take 
in some factor of creativity whose fruits in art, litera- 
ture, music, and science we know well and value 
but whose workings we do not know much about. 
Let us now discuss what information we do have. 


The Nature of Creativity 

Looking back through history, we can identify 
fairly readily the great creative geniuses. Such 
names as these readily spring to mind: Plato, Aris- 
totle, St. Thomas, Kant, and Hegel in philosophy; 
Gallileo, Darwin, Kepler, Einstein, and Freud in the 
sciences; Shakespeare, Moliére, Cervantes, Dostoiev- 
ski, Kafka, and Hemingway in literature; Da Vinci, 
Rembrandt, Cezanne, Gainsborough, Picasso, and 
Andrew Wyeth in the visual arts; Bach, Beethoven, 
Mozart, Stravinsky, and Bartok in music; and in the 
world of political affairs, Alexander, Napoleon, Dis- 
raeli, Tallyrand, Jefferson, Churchill, and Ghandi. 
The works of such men have stood the test of time 
to an extent that permits little disagreement about 
their creativity. About contemporary figures how- 
ever, there is usually less unanimity. Not everyone 
is ready to accept, for example, John Cage's now 
famous composition ‘'34,"" which consists simply 
of 31% minutes of silence, or, for that matter, some- 


` thing less startling but still unconventional like the 


abstract expressionist painting of Jackson Pollock 
achieved by dripping paint on a horizontal canvas. 
We must rely, in the end, on critics, or on our own 
critical faculty if it is good enough, and on time. In 
the end, these, through some mysterious alchemy, 
tend to sort out what is really creative from what is 
repetitious and trivial. 

If the products of creativity are hard to evaluate, 
the successful identification of this quality in an 
individual child or adult prior to their producing 
some distinguished piece of work is even more 
difficult. But this is the task faced by those work- 
ing in this area. 

Research on creativity started in a serious, pro- 
grammatic way around the early 1950s. Guilford, 
with his dedication to the factorial analysis of mind, 
was one of the first to emphasize the importance of 


this trait. Another was Mackinnon, who came to 
Berkeley from the Harvard Clinic and the influence 
of Henry Murray. Since that time, many articles 
and a number of important books have been pub- 
lished on the subject. 

In all these, one finds as a main concern the 
problem of defining creativity, or originality. In 
general, those working on it have adopted two kinds 
of strategy in starting out: One has been to start 
with judgments of experts in a certain sphere of 
activity, say, architecture, as to which of their peers 
are the most creative. Such a procedure has been 
used particularly by Mackinnon and his colleagues 
at the Institute of Personality Assessment in Berke- 
ley, California. The other strategy has been to con- 
struct some a priori definition which is then trans- 
lated into some test or set of tests. A good example 
of this is given by Getzels and Jackson (1962), who 
defined creativity, or creative potential, as ‘‘the 
ability to deal inventively with verbal and numerical 
symbol systems and with object-space relations 
[p. 17].'" The operative word in this definition is 
‘inventive, and this is left unspecified. In the 
end, it turns out to be a quality who presence is 
inferred by the experimenters from the subject's re- 
sponses. So we are really back to where we started. 

A more carefully constructed type of definition has 
been offered by Mednick (1962) and by Wallach and 
Kogan (1965). Starting with the introspections of 
creative people, they find these involve frequent use 
of phrases such as these: ‘‘combinatory play," “as- 
sociative play,” “ideas that rise in crowds," “flow 
of ideas," “springs of ideas bubbling up,” and so 
on. Such data can be taken to imply an associative 
theory of creativity. Thus Mednick (1962, p. 221) 
defines creative thinking as “the forming of associa- 
tive elements into new combinations which either 
meet specified requirements, or are in some way 
useful.” Wallach and Kogan (1965, p. 14) suggest 
a basically similar notion: “... greater creativity 
should be indicated by the ability to produce more 
associations and to produce more that are unique.” 

A key qualification that is made by both Mednick 
and by Wallach and Kogan—and for that matter, 
most people working in this field—is that the above 
definitions hold only under a condition of relaxed 
time limits. Speed tests favor the intelligent per- 
son, perhaps, but not the creative individual. Cer- 
tainly, the archetypal concept of creation dissociates 
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it from time. In Genesis, the creation of the world 
precedes and, as it were, makes “time,” but it 
starts outside it; and all the enclaves of artists 
around the world offer, in the way of life they en- 
dorse, a negation of time and the rules it imposes. 
Eastern religious thought, for example Buddhism or 
Taoism, whose main thrust is the identification of 
the individual with God as the Creator, also stresses 
an escape from, or transcendence over, the stric- 
tures of time. ` 

This point of view is translated into more humble 
scientific terms by Mednick and Wallach and Kogan 
with the model shown in Figure 22-4. All the 
points discussed above are implied by it, and fur- 
thermore it offers a direct method of measuring 
creativity. 

What the model deals with specifically is the num- 
ber and uniqueness of free associations that can be 
made by a subject to a stimulus word and the speed 
with which these associations can be given (strength 
of associate on the ordinate axis). Obviously, this 
definition of creativity is a good deal more specific 
than most. Furthermore, as we mentioned above, 
it can be nicely explicated into a number of concrete 
hypotheses that predict how creative people as 
compared with noncreative persons should behave 


when given certain kinds of tests. Let us now see 
what kinds of tests these are. 


Measures of Creativity 


In the first place, unlike most tests of aptitude, 
those purporting to measure creativity are made up 
of items to which a great range of answers is pos- 
sible. There are no right answers, though naturally 
Some turn out to be better than others, Wallach 


and Kogan (1965) following their model use the 
following tests: 


1. Instances: The subject is asked to give as many 


Possible instances of some Class concept as he can- 
For example, one such concept is “All the round 
things you can think of." A conventional answer to 


this might be “Ball”; an original answer, on the 
other hand, might be 


“Lifesaver,” 

2. Alternate uses: The Subject is asked for alternative 
uses for each of a set of eight common objects, for 
example, a newspaper, a shoe, or a chair. Again, 
creativity is scored in terms of unique or very un 


usual responses. For example, “A shoe is to drink 
champagne out of.” 
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High 


) 


Steep slope 


(e.g., speed of response. 


Strength of associat 


Low 


Stereotyped 
associates 


Associates in order of potential emission 


Shallow slope 


Unique 
associates 


FI 
G. 22-4 The associative model of creativity. (Mednick, 1962; Wal- 


lach & Kogan, 1965) 


A tilinrties: This test also occurs in the Stanford- 
Bue eee here interest lies not in the logicality 
feats e inventiveness of the response. To say 
tind mouse” are "both animals" is not 
Wereich, To ‚say that “both could be eaten if you 

4. Patte arving might well be. 
witch 4 Meanings: This uses visual materials to 
Sina he subject is asked to free-associate. The 

51 iple is the same as in test 3. 

ine meanings: The same idea as in tests 3 and 4. 


on tlien tests, subjects are scored on unique 
le = and total number of responses. This 
idl as = model in Figure 22-4 to be tested, as 
Tain entifying creative individuals. 

studyin used by the other major research groups 
ee ang are basically similar to the above. 
ASSESS mant. (1957), of the Institute of Personality 
Of echt m for example, has put together a battery 
Grieta ests to comprise a Composite Test of 
of Ave y. Again they all involve the assessment 
saie ae, to conventional material. The 
Jackson Ar e five tests used by Getzels and 
ai clear to the reader by now that no great 
creativit genius is required to make up a test of 

y. All one needs is a commonplace task in 
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which many alternative modes of response are pos- 
sible. The unique modes—as defined either by 
rating or by the statistical infrequency of their oc- 
currence—are then used as the index of creativity. 
Having done this, however, one is still faced with 
several key problems that have plagued experi- 
menters in this field. One is whether creativity or 
originality is a unitary trait extending over a wide 
variety of tests, comparable to general intelligence; 
the other is whether creativity and originality are 
mostly accounted for by intellectual ability—that is 
to say, whether, if the factor of intelligence is par- 
tialled out of the variation between individuals in 
creativity tests, any significant differences remain. 
We will discuss each of these two problems briefly. 


Is Creativity a Unitary Trait? 
Most researchers have tended to answer this 


question in the affirmative and have regarded crea- 
tivity as a trait comparable to the Spearman g fac- 
tor. Such an assumption is perhaps only partly in 
accord with commonsense experience. Most of the 
geniuses in history have been specialists. It is true 
that there are exceptions such as Leonardo Da Vinci, 
but by and large the great painters were not great 
musicians, the great literary figures were not great 


statesmen, and the great actors have not been great 
scientists. At the same time, one must also nie 
nize that specialization is partly a necessity myles 
- by time and culture. It applies as much to inte i- 
gence, although this trait may have an underlying 
breadth and generality that is at adds with me 
narrow character which society may impose on it. 
Because of his professional commitments, a scien- 
tist, a university president, or a business executive 
must channel his capacities so much as to appear 
deficient and even stupid outside his area of special- 
ization. And yet it is likely that on a variety of tests 
of intelligence each will perform well on all of them, 
thereby suggesting far greater scope than they are 
i to show. 
ee be with creativity. Furthermore, if we 
are dealing with creative capacity or potential, we 
might well expect to find, if our tests really get at 
capacity, that the content of each matters very little 
and that the original mind given any test content will 
still respond with novel and creative responses, 

Whatever may be the bias of common sense— 
and no doubt each reader may have his own bias— 
some empirical data on the subject are available. 

A cursory examination of the major researches in 
the field might lead one to believe that Creativity is 
indeed a general trait. Many workers have so con- 
eluded. Yet a critical review of these by Wallach 
and Kogan (1965) suggests that such a conclusion 
usually does not follow from the data gathered. For 
example, Guilford’s ten tests of Creativity, which he 
identifies with “divergent thinking,” yield an average 
intercorrelation of only .24, Likewise, the eight 
tests used by Frank Barron to form his composite 
test correlate, on the average, .18. Such low rela- 
tionships are at variance with the conclusion of 


these workers that the trait they are attempting to 
measure is a general one. 


Perhaps the researchers most successful in mak- 
ing a case for a unitary creative ability are Wallach 
and Kogan. The ten measures they use (five tests 
each with two scores) yield an average intercorrela- 
tion of .41. This is not extravagantly high, yet it is 
probably of sufficient magnitude to allow the con- 
clusion that a general ability underlies performance 
in these tests. One might suspect that the inter- 
correlations of measures (unique responses and 
total responses) within each of the five tests serve 
to inflate the average intercorrelation for the whole 
matrix, but such is not the case. The correlations 


between measures are only slightly higher on the 
average (.48) than those between tests (.40). 


Is Creativity Related to Intelligence? 

The consensus among most experts is that there 
is a low positive correlation between intelligence and 
creativity. However, it is likely that this applies only 
at the upper end of the IQ scale. In other words, a 
person with an IQ below 100 is very unlikely to be 
creative, but one with an IQ of 120 may be creative 
or not. For this reason, most of the research done 
on creativity has been with subjects of well above 
average intelligence. For example, Getzels and 
Jackson (1962) used a class of children having a 
mean IQ of 132 (about in the upper 1 percent of 
the whole population). Likewise the work at the 
Institute of Personality Assessment dealt to a large 
extent with people of outstanding ability in some 
particular field such as architecture or science. 

Since most IQ tests are constructed to cover a 
rather broad range and discriminate poorly at the 
extremes, it is not surprising that they show low 
Correlations with creativity. As we saw earlier in 
the chapter, curtailment of range is one factor that 
will lower the correlation between two variables. 
Consequently, there is some doubt as to the true 
magnitude of relationship between intelligence and 
Creativity. Generally, there are two ways to get 
around the problem: One, used by Barron (1965), 
has been to remove the influence of intelligence by 
means of a special statistical technique known as 
partial correlation. With this it is possible to find 
how creativity measures relate to other variables 
such as personality tests independently of any effect 
intelligence might have on such a relation. The 
other method, more commonly used, is to select 
from the population of subjects studied four groups 
representing the possible combinations of high and 
low intelligence with high and low creativity. Per- 
Sons in these classes can then be studied in detail 
on any other measures of interest. We will now 


discuss some of the data obtained by these two 
methods. 


What Are Creative People Like? 
This is our final and 

question. 

lems of a 


perhaps most interesting 
So far we have dealt mainly with prob- 
more methodological kind. What we 
would really like to know, however, is whether the 
Creative persons are recognizable in any way. Are 
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they unusual in their personality characteristics? 
Are they slightly mad, as the popular view has it? 
Do they fit as well into such institutional subcultures 
as the school, or the home, or the job as well as 
Noncreative people? Do they have unusual or off- 
beat hobbies and interests? And a different but 
equally important kind of question: assuming we 
value creativity highly, can we train ordinary people 
to be creative? Is there a place in our educational 
Curricula at all levels for courses in creativity? 
These are crucial questions. We will now illustrate 
by a couple of examples the many attempts that 
pavo been made to deal with some of these prob- 
ms. 


Example 22-5 The personalities of creative people 
(Barron, 1965) 


eee was one among the many attempts made at 
Th nstitute of Personality Assessment at Berkeley. 

e population to be evaluated consisted of 100 
ae Officers. They were given a large number 
these including the Originality Composite. They 
the took part in a three-day “living-in” session in 
ryt “Living in" has been a special tech- 
sited used by the Berkeley group, and it has con- 
oe ee of the subjects and staff living casually 
eat for a weekend in a friendly atmosphere of 
Ben tion, reinforced by a ‘wine cellar and a fire- 
tempted During this period, the experimenters at- 
Cent to form ratings of the subjects in terms of 
obt tivity. Let us look at some of the results 

ained. 
“ee a division of the subjects was made into 
Originale low creative groups as judged by the 
lars dee oposite and by staff ratings, the fol- 
ona 8 di erences between the two groups appeared 

Personality test: 


High Scorers tended to: 


di, 

2 he verbally fluent and conversationally facile. 

3. Rew a high degree of intellect. 

4 5a able to communicate ideas clearly. 

Be highly sensitive to intellectual activity. 

A Be effective leaders. 

* Be persuasive and able to win others over to 
their point of view. 
Low Scorers tended to: 
1. Conform. 


2. 
Be stereotyped in their approach to problems. 
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Have a narrow range of interests. 

Be reluctant to become involved in things. 
Lack social poise and presence. 

Be unaware of their own social stimulus value. 


oP w 


When intelligence, as measured by the Concept 
Mastery Test, is partialed out of the creativity tests 
with which it correlates, the following picture of the 
creative person emerges: He tends in the Rorschach 
inkblot test to give a large number of so-called whole 
(W) responses, these being categorizations using 
the whole blot rather than parts of it. He is judged 
by staff rating to be fluent with ideas and to have 
a high drive. He tends to be somewhat exhibition- 
istic and is good at charades and improvisations. 
In psychoanalytic terms these characteristics may 
be described as ego undercontrol of impulses and 
active phallicism. Likewise the creative person 
tends to prefer, at least initially, disorder, asym- 
metry, and messiness. Presumably these represent 
for him a challenging opportunity for the final im- 
position of an order of his own, something not 
furnished if the order has already been supplied by 
someone else. Such preferences reflect, according 
to Barron, an early rejection, during the anal stage 
of development, of external control of impulse. 


The above data give us the wherewithal to meas: 
ure and predict creativity even in the absence of 
any creative products. They further indicate some- 
thing about the psychodynamics of originality and 
the kinds of events during development which pro- 
mote it or suppress it. As we have already pointed 
out, the factor of sheer intelligence was removed by 
a statistical method. We can now ask, however, _ 
whether there would be differences between creative 
persons who are also intelligent and creative per- 
sons who are relatively unintelligent? Is it only the 
former combination that truly represents what might 
be called ‘‘giftedness”’ or genius? The monograph 
by Wallach and Kogan is one of the most thorough 
and careful attempts to examine these questions. 


Example 22-6 Modes of thinking in young children 
(Wallach & Kogan, 1965) 
Wallach and Kogan studied con- 
boys and eighty-one girls—the 
entire fifth grade of a suburban New England public 
school system. Their average age was 10 years 
7.60 months, and they came mostly from families 
of the professional and managerial class. As stated 


The population 
sisted of seventy 


earlier, ten indicators of creativity were used, three 
with verbal materials and two using visual materials. 
Each provided two scores: unique responses and 
total number of responses. No time limits were 
imposed. Intelligence was assessed by ten stand- 
ard indicators including the Wechsler Intelligence 
- Scale for Children. 

All creativity tests proved to be reliable, only one 
yielding a split-half coefficient under .75. The in- 
tercorrelations among creativity instruments and any 
intelligence tests were high, but the two domains 
turned out to be relatively independent of each 
other. This allowed the investigators to set up the 
following four-cell table: 


Sample sizes* 


Intelligence 
Creativity High f Low 
High i 36 
High 39 
Low 37 39 


*Total number of children studied =151. 


The major question to be then explored was how 
these four categories of. children differed psycho- 
logically, particularly in regard to their general be- 
havior in the school environment, their conceptual- 
izing activities, their sensitivity to the emotional 
significance of stimuli (physiognomic properties), 
their motivational states, and, finally, their individual 
personalities. We will give here only a few high- 
lights of the findings of Wallach and Kogan. 

In respect to behavior in the classroom, it was 
found that for girls, the highly creative and highly 
intelligent were the least hesitant and subdued. 
Those high in creativity but low in intelligence, on 
the other hand, showed the most of these kinds of 
behaviors. The data are shown in Table 22-2. 

This interaction effect between intelligence and 
creativity is statistically significant. It was also 
found that among girls, those in the high-creativity— 
high-intelligence and low-creativity—low intelligence 
groups sought out others for companionship more 
than those in the two other groups. However, 
though the high-highs were sought after by others, 
the same did not apply to the low-lows. The highly 
intelligent but low-creativity individuals apparently 
were preferred over those in the other two cate- 
gories. The general impression is that the group 
of girls who were highly creative but low in intelli- 
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Table 22-2 Ratings of hesitant and subdued behavior 
(girls) 


fees EEE u 


Intelligence 
Creativity High Low 
High 3.86 6.06 
Low 5.37 5.82 


gence were the most isolated group in the class- 
room. They avoided others, and, in turn, were 
avoided by others. They tended to represent a 
negative and disruptive force in the classroom. 
Strangely enough, differences in creativity in boys 
contributed very little to the classroom behavior. 

In regard to the emotional significance of stimuli, 
it was found that for boys, both creativity and in- 
telligence tended to increase sensitivity to this di- 
mension. For example, the ability of boys to cor- 
rectly match abstract patterns and emotional states 
related to intelligence and creativity, as indicated in 
Table 22-3. 

The low-low group evidently showed the least skill 
in making the jump between abstract line drawings 
and the emotional meaning these were judged to 
have by three independent adult judges. Wallach 
and Kogan suggested that intelligence increases 
physiognomic sensitivity through the person's ability 
to make inferences and see implications, whereas 
creativity augments it by providing a wealth and 
richness of “associational freedom.” 

The final dimensions to be considered were anx- 
iety and defensiveness. Again, some interesting 
interactions were found. In general, highly intelli- 
gent, low-creativity boys turned out to be low in 
anxiety, whereas the low-low group showed the 
highest level of anxiety. Girls showed less sYS° 
tematic effects. 


The summaries of the four groups given by wal- 
lach and Kogan are: 


High ereativity-high intelligence: These children ca" 
exercise both control and freedom, both adultlike 
and childlike kinds of behavior. 

High ereativity-low intelligence: These children are 
in angry conflict with themselves and with their 
school environment and are beset by feelings © 
unworthiness and inadequacy. In a stress-free con 
test, however, they can blossom forth cognitively- 

Low creativity-high intelligence: These children ca" 
be described as “addicted” to school achievement. 
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Table 22-3 Mean number of correct abstract-pattern 
choices by boys from the four groups 


Intelligence 


Creativity ‘High Low 
High 20.29 ~~ 20.56 
Low 20.06 17.76 


Academic failure would be perceived by them as 
catastrophic, so that they must continually strive 
for academic excellence in order to avoid the possi- 
bility of pain. 

Low creativity-low intelligence: Basically bewildered, 
these children engage in various defensive maneu- 
vers ranging from useful adaptations such as inten- 
Sive social activity to regressions such as passivity 
Or psychosomatic symptoms. 


This brief summary hardly does justice to the 
ne and detailed analysis that has been 
offered by Wallach and Kogan. Nonetheless, per- 
haps it will serve to introduce the reader to a mode 
of attack on a problem of first importance for basic 
Paen olSBy and for educational practice. The cur- 
inal of most schools are mainly geared to conven- 
paren Perta] skills and tolerate creativity ap- 
derse af so far as it is backed up by a high 
Grat Intelligence. Yet surely we should value 
aging Ms and find some ways of aiding and encour- 
Wallach, This is perhaps the main point that 

and Kogan wished to emphasize. 


nee ummary, above by no means covers all the 
Kür creativity. This is extensive. But it will 
fans eae | to the reader some of the ques- 
Windies of can be asked about it and the general 
Sinton Gk oe them. It is by no means in- 
nature a that when we know more about the 
develop w. origins of creativity, we will be able to 
SeVatal hans of deliberately training it. In fact, 
different search programs have been initiated at 
1965). a bd with just this in mind (cf. Barron, 
hope ' rh che ca success gives us some grounds for 
tivity Foret dled there seems little doubt that crea- 
aspas 7 igence, and knowledge are all different 
tonih a mind and hence require separate atten- 
With ite educational institutions. 

and with i topic of creativity we end this section, 
back to 8 we have, in a sense, turned full circle 

ection Two, where psychoanalysis was dis- 
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cussed. Freud and many who followed in his foot- 
steps became deeply concerned with creativity and 
its wellsprings in the human unconscious. This in- 
terest is well reflected in Freud's studies of Da Vinci, 
Dostoievski, and other such creative geniuses, and 
any reader who wishes to glance through the pages 
of a psychoanalytic journal like American Imago 
will find that this tradition is still a strong one. 

It certainly seems true that the process of creat- 
ing is hidden from our consciousness and, for this 
reason, has a quality of mystery and transcendence 
about it that almost make our scientific attempts to 
dissect it seem sacreligious. Indeed, it is very com- 
mon for artists to shy away from participation in 
such investigations, for fear that in being under- 
stood their gift will be destroyed. Whether the un- 
conscious to which creativity pertains is the infantile 
and archaic Freudian unconscious is something else. 
Freud himself confessed to reservations about this, 
and many others have suggested that creativity 
emanates from another kind of unconscious. A 
well-known contemporary philosopher, Jacques Mari- 
tain, has suggested this be labeled “spiritual un- 
conscious,” or, in honor of Plato—one of the first 
to discuss it—‘‘the musical unconscious.” This, 
and the Freudian, or ‘‘deaf,” unconscious—the ‘two 
great domains of psychological activity screened 
from the grasp of consciousness [Maritain, 1953)" 
—together represent aspects of the most mys- 
terious side of man. 


CONCLUSION 


We started this section by emphasizing an idea 
that greatly impressed the founders of the field of 
psychometrics: the idea of variation between indi- 
viduals. We ended up by stressing, on the other 
hand, a rather different notion, namely, the impor- 
tance of variation within individuals. These two 
ideas are not, of course, mutually contradictory, but 
it is nevertheless true that their orientations point 
research and theorizing in dissimilar directions. It 
has thus been traditional in the field to have, as a 
major goal, the assessment of individuals in terms 
of fixed values on a set of scales, or tests, on the 
basis of which accurate predictions of some criterion 
performance might be made. Lately, workers such 
as Cronbach commenced to stress the potential for 
change that may be found in most individuals— 


i kinds of changes seen in situa- 
nt m and, more especially, creative 

ili ed. 
ability ars amer to represent a healthy trend. 
A T Buinted out, most people feel a strong an- 
= hy to being permanently pigeonholed or classi- 
ea terms of a set of ability or personality test 
erh They usually consider themselves capable 
more growth and improvement than con- 
ee tests give them credit for. And they are 
probably right. This is not to say that we will ever 
be able to turn imbeciles into geniuses—though 
even this possibility is not so remote, as a result 
of our growing fund of information about brain bio- 
chemistry—but it must certainly be true that most 
psychological functions are capable of alteration 
within limits. Indeed, psychometrics must do a 
disservice to society to entertain any other Position. 

This is not to say that we must give up the notion 
of predictability, but rather that predictions must be 
made conditional on a set of environmental or or- 
ganismic variables. Therefore instead of stating 
merely that Johnny has an IQ of 110 and therefore 
is probably not college material, a _Psychologist 
might say that this present score is liable to shift 
up, say, 10 points, if Johnny is put into a special 
educational program. He might also say that the 
same shift upward is less likely to occur with 
Jimmy, also scoring 110 at the same age, since the 
latter’s intellectual ability, perhaps for genetic rea- 
“sons, is less sensitive to environmental manipula- 
tion. 

It is important to point out that such an orienta- 
tion will do much to bridge the gap pointed up by 
Cronbach (1957) between the two disciplines of 
psychometrics and experimental psychology. The 
focus will come to be on how traits and abilities de- 
velop and the dependence of this development on 
maturational factors and variables to do with learn- 
ing. Likewise, the converse problem of how un- 
desirable traits are unlearned—until recently the 
major concern mainly of the clinical person—will 
now also come to be of interest to the psycho- 
metrician. 
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EPILOGUE 


THE SEARCH FOR UNITY 


“The acceptance of different kinds of articulate 

systems as mental dwelling places is arrived 

at by a process of gradual appreciation.” 
(Polanyi, 1958, p. 202) 


THEORY BUILDING 


In the final analysis, the kind of theory a scientist 
builds will depend on the way he has come to look 
at the world, that is, on his experience. The experi- 
ments he does, the concepts he uses, and the ways 
in which he relates these concepts to each other will 
depend on his view of reality. It is probably fair 
to say that there is no single or absolute view of 
the world, and the one the scientist selects will be 
a matter of his policy or belief as to which will be 
the most fruitful. 

It is almost inevitable, then, that there are going 
to emerge a great many different views according 
to the definition of what is fruitful. We have already 
examined, in the preceding chapters, six broad views 
held in psychology, each of which has its own 
special outlook. At least in modern thought, all 
these ways should—and perhaps do—agree on a 
basic scientific methodology that allows them to 
make valid and communicable observations. How- 
ever, we must be concerned not only with this com- 
mon thread that binds them together but also with 

the differences in viewpoint that tend to divide them 
from each other. The question we must now ask 
is this: What are the basic dimensions that can be 
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used to describe any viewpoint or general theory 
in psychology? 

Obviously, many answers could be given to such 
a question. For example, at the broadest level, we 
can separate theories according to whether they deal 
with normal persons or abnormal persons or, again, 
whether they use animal subjects or only human 
beings. We can, however, use more basic dimen- 
sions. Let us look at some of these. 

According to one Psychologist, Kenneth Spence 
(1944), we may divide the dimensions of theory 
making into two types: (1) variable characteristics 
and (2) laws. Variable characteristics may be spec- 
ified for independent, dependent, and inferred 
variables. Their main characteristics are set out 
in Table E~1, Independent variables, or stimuli, 
in the first place may be directly manipulated or 
not. Secondly, they may be past events or present 
events. In the third place, they may be gross 
(molar) or minute (molecular). Dependent varl- 
ables—that is, behavior—may be described In 
terms of these dimensions: molar or molecular, and 
Physiological or behavioral (including inferred ex 
perience). Naturally, it is always present behavior 
that we are concerned with measuring, though, of 
course, we may still make predictions about future 
behavior. Finally, inferred variables may be molar 
or molecular, Physiological or psychological, central 
or peripheral. Let us now look at some applications 


of these dimensions to the theories we have studied. 
as shown in Table E-1. 


Table E-1 Variable characteristics of different theories 


Variable 
Theory Independent Dependent Inferred 
Psychoanalytic. Nonmanipulated Molar Molar 
Past events Behavioral Central 
Molar Present Psychological 
Social Manipulated or Molar Molar 
nonmanipulated Behavioral Central 
Present or past Present Psychological 
Molar 
Gestalt and phenomen- Manipulated Molar Molar 
ological Present events Behavioral Central 
Molar Present Psychological 
Physiological Manipulated Molecular-molar Molecular-molar 
Present events Physiological or Central 
behavioral 
Molecular Present Physiological 
Behavioristic Manipulated Molecular-molar Molecular-molar 


Present events Behavioral Central 
Molecular-molar Present Psychological 

Individual difference models Manipulated or Molar Molar 
nonmanipulated Behavioral Central 
Present Present Psychological 
Molar 


S 


Clearly, the emphasis is rather different in each 
case. Thus psychoanalytic theory, for example, 
might study a problem like the effect of harsh 
Parental treatment in early Nfe on obsessional be- 
havior later in life. In tying these two variables 
together, it would employ such inferred constructs 
as “instincts,” "libido," or ‘‘superego,”’ dealt with 
In Section Two. Behaviorism, on the other hand, 
Might be interested in studying the effect of stim- 
ulus intensity on strength of performance. The 
construct so linking the physical energy of the 
Stimulus to the measured performance is “V,” or 

Stimulus-intensity-dynamism.” All these variables 
are more molecular than molar and are psycholog- 
'Cal or behavioral rather than physiological. Many 
Other examples may be found by going back over 

© Previous chapters. 

The second way in which theories vary is in re- 
Spect to the kinds of laws they set up. Spence sug- 
8ests that there are four types of empirical laws 
Used in psychology and five types of hypothetical 
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laws. These are as shown below. R stands for 
response, f for function, S for stimulus, and O for 
organism—meaning measurement of various physio- 
logical properties of the organism. 


Empirical laws ae 
Type 


1 R = f(R) 
2 R = f (S) 
3 R = íf (0) 
4 o =f (S) 


Type 1 is characteristic of approaches using 
mainly the correlation coefficient of the kind de- 
scribed in Section Seven—e.g., factor analysis. 
Type 2 is characteristics of most behavioral ap- 
proaches in psychology, and refers to the classical 
stimulus-response laws. Types 3 and 4 are used 
mainly in physiological psychology where a certain 
physiological property of the organism is treated 
either as an independent (type 3) or dependent 


(type 4) variable. The laws dealing with relation- 
ships involving hypotheticals are as follows, where 
I stands for any inferred construct or variable and 
S, R, and f have the same meanings as for em- 
pirical laws. 


Hypothetical laws 


aaa EEE: 
Type 

f (S past) 

f (S present) 

f (time) 

f) 

f) 


O a a 


E 


5 
6 
7 
8 
9 


Type 5 refers to laws in which any construct is 
tied to some past events, for example, in Hullian 
theory, D (drive) is defined in terms of h (number 
of hours deprivation preceding some test). Type 6 
could well describe the hypothetical process of 
"closure" in Gestalt psychology, this being partly a 
function of certain stimulation conditions present at 
the moment (e.g., low illumination). Type 7 refers 
to laws dealing with changes in the properties of 
certain constructs over time, for example, the decay 
of I, (reactive inhibition) as a function of time, or 
changes in the memory trace toward simplicity and 
symmetry that supposedly occur with time according 
to Gestalt psychologists. Type 8 laws deal with 
relations between two constructs. Many Freudian 
“laws” fall in this category, for example, the rela- 
tions hypothesized to occur between id, ego, and 
superego. Finally, type 9 laws are those relating 
certain responses to some construct, for example, 
in social psychology, some measured behavior such 
as resistance to group pressure being formally re- 
lated to attitudinal structure. 

The main value of specifying these different types 
of laws lies in the fact that it forces us to attend 
more closely to the job of theory construction. Fur- 
thermore, it can make us more clearly aware of the 
deficiencies of some theories which involve a pre- 
ponderance of type 8 laws but very few of any of 

the others. These hardly can qualify as scientific 
theories, since they involve no observable variables. 
Among the theories we have examined, it certainly 
seems true that the behavioristic approach fares the 
best in this respect. The psychoanalytic model and 
its offshoots fare the worst in their present state, 
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though we may hope they will improve as time goes 
on. 

We can summarize the above discussion by stat- 
ing that we have so far two main ways of defining 
theories and differentiating them from each other, 
namely, (1) the nature of the variables they study 
and (2) the types of laws they educe. Three more 
ways may be added, namely, (3) the explicitness 
and care of language and definitions, (4) the amount 
of actual supportive data, and (5) their fruitfulness 
in generating research. These criteria are not easily 
applied, since different people may not agree on 
what degree of precision and explicitness is desir- 
able or obtainable, or on the extent to which data 
give support to some idea, or again on exactly what 
“fruitfulness'’ means. All six approaches we have 
discussed in this book have certainly been fruitful 
of research, but it is equally true that, within each, 
particular subtheories have generated more work 
than others, for example, the Freudian more than 
the Jungian, the Hullian more than the Tolmanian. 
In the final analysis, however, it is very difficult to 
lay down exact rules according to which our three 
dimensions may be applied, and we can probably 
make useful judgments only in fairly extreme cases. 

The reader may find it a useful exercise to try 
to apply these criteria of excellence to the ap- 
proaches we have presented in the main part of this 
book. This may be an aid in making a decision aS 
to which he finds to be a comfortable intellectual 

dwelling place.” But many other factors will also 
play a part, most of them highly personal and per 
haps intuitive. We have emphasized the criterion of 

fruitfulness” as a basis of choice. This term has 
a slipperiness which makes it difficult to define; yet 


in the end it points to a general position which 
represents a major theme in this book. 
How then do we judge, in any particular case, @ 


theory's fruitfulness? 


: There is no final answer tO 
this problem. 


t Apart from such qualities as its 
intellectual beauty, its validity, and its demonstrated 
heuristic value in generating useful data, a system 
may still appeal or not to any particular person: 
The ultimate reasons for these are quite analogous 
to those that determine whether we prefer Bach t° 
Sibelius, Turner to Matisse, or, for that matter, foot 
ball to baseball. In the end the decision is a highly 
personal one. Yet it is one that we must in some 
way, make. And such a commitment requires an 


expression of the beliefs we have and hold to be 
true and the comparison of them with those implied 
by the organized system of knowledge which we 
wish to examine. To do this effectively, we can 
only, at least for a time, suspend our judgment and 
accept provisionally the premise before us. In so 
doing we return, as Polanyi suggests (1958, p. 266), 
to a mode of thought espoused in the fourth century 
by Saint Augustine and best espoused by his famous 
imperative Crede ut intelligas—''Believe in order 
that you may understand.” 

Many readers may have been so thoroughly im- 
mersed in a tradition of rationalism and its hand- 
maiden, skepticism, as to find little attraction to this 
Point of view. Thus, to quote Polanyi again: 


It has been taken for granted throughout the critical 
Period of philosophy that the acceptance of un- 
Proven beliefs was the broad road to darkness, 
while truth was approached by the straight and 
Narrow path of doubt. We were warned that a host 
of unproven beliefs were instilled in us from early 
childhood. That religious dogma, the authority of 
the ancients, the teaching of the schools, the 
mee of the nursery, all were limited to a body of 
these. b which we tended to accept merely because 
ae ee had previously been held by others 
Kr ku us to embrace them in our turn. We 
en to resist the pressure of this traditional 
Ehe . ion by pitting against it the principle of 
are f doubt. Descartes had declared that 
ions nea oubt should purge his mind of all opin- 
firs} merely on trust and open it to knowledge 
to eee in reason. In its stricter formula- 
és Sohne Principle of doubt forbids us altogether 
Tara En in any desire to believe and demands 
aow sk mg keep our minds empty, rather than 
OR y but irrefutable beliefs to take possession 
em [Polanyi 1958, p. 269]. 


Me EA common in many of the sciences to 
[Bak es oe imbue the student with just such an out- 
mente a ie the subject matter of its adorn- 
SES ted un to leave only the corpus of valid 
et ree le facts. The present book has been 
im en to the avoidance of such a point of view, 
re ile unassailable in some ways, this approach 
bg fe give a picture of psychology as it exists in 
ead ie of those central figures who have devel- 
hn a an organic and vital enterprise. 

Ma en we search for unity, we are not likely 

it except at the level of the general commit- 
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ment of psychologists as scientists to an under- 
standing of the mind and behavior of man. It is 
the diversity of approaches by which this basic com- 
mitment is explicated that constitutes the interest 
and beauty of the field. Freud, Hull, Hebb, Koffka, 
Spearman, and Lewin each has his unique intellec- 
tual style and subtlety. And our enjoyment of these 
need be no less than that of the art critic in viewing - 
a set of paintings or of the historian in gazing over 
the panorama of the past. In this respect, science 
and the humanities can share a common experience 
and by doing so can move toward a bridging of the 
gulf that has grown up between them in the last 


century 


PSYCHOLOGY AND SOCIETY 


We have considered many different approaches to 
the field of psychology and have presented different . 
sets of experimental data that have a bearing on 
these. And, finally, we have suggested that a 
search for unity in psychology may be futile except 
in a very general sense. The different views of man- 
kind espoused by the various systems we have dis- 
cussed are very disparate in style and emphasis. 
There is little reason to Suppose that any one of 
them supplies now or will ever supply the key that 
unlocks all doors behind which hide the answers to 
the mystery of man. Only the general commitment 
to truth and honesty in which they all participate 
furnishes a bond that holds them together. Though 
this does not imply our automatic acceptance of any 
particular position, this commitment we should re- 


spect and cherish. 
As the famous proponen 

Suzuki has said: . 
Our minds are to be so matured as to be in tune 
with those of the masters. Let this be accom- 
plished and when one string is struck, the other 
will inevitably respond. Harmonious notes always 
result from the sympathetic resonance of two or 
more chords. And what Zen does for us is to 
prepare our minds to be yielding and appreciative 
recipients of old masters. In other words, psycho- 
logically, Zen releases whatever energies we may 
have in store, of which we are not conscious in 
ordinary circumstances [Suzuki, 1956, p. 20]. 


t of Zen Buddhism D. Ts 


This kind of viewpoint, this resonance with other 
minds and with reality is called, in Zen, satori, or 


i e are not here suggesting 
Peay cola on this philosophical system of 
ge would urge that such an injunction 
ale Ma in the present context. And it is 
appie nes it that we can most fruitfully de- 
jouer s between psychology and society. Ap- 
velop ci hology is commonly thought to be a set 
pien PSC axims which are handed to us by those 
a oat! and which will automatically furnish 
a a en power over various sectors of prac- 
a N But nothing is farther from the truth. 
oad oR are at best ways of asking questions 
a r than answering them. As William James said 
Ea of his talks to teachers in reference to educa- 
ee psychology (James, 1908, p. 7): 


ou make a great, a very 
= en 7 dink that psychology being 
ice wales of the mind’s laws, is something for 
hich you can deduce definite programmes and 
= hemes and methods of instruction for immediate 
en use. Psychology is a science, and 
teaching is an art; and sciences never generate arts 
directly out of themselves. An intermediary inven- 
tive mind must make the application, by using its 
originality. 

In a sense, all of psychology, since it starts with 
the person—how he lives, feels, thinks, and acts— 
is applied psychology. We all live and work with 
other people in many contexts, and the best way we 
can manage such an enterprise is by being aware of 
the various dimensions of man laid out for us by the 
great thinkers in psychology. At present, a psy- 
chologist cannot tell a mother how to raise her child 
in an optimal fashion. Bringing up children is by 
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no means equivalent to building a bridge on the 
basis of a set of exact specifications. Yet he can 
supply her with a set of general strategies, or 
heuristics, which will aid her considerably in her 
task. Her awareness of the relevant aspects of the 
situation will be sharpened and extended, and she 
will begin to ask questions that did not exist for her 
previously. Answers to these questions will emerge 
or not, depending on her resourcefulness. 

At least in its broadest sense, this is what applied 
psychology involves, whether the setting be a home, 
an industry, or a school. In all these a knowledge 
of-psychology can have great usefulness in the way 
we have indicated. That Psychology will inevitably 
intrude into all sectors, of life, no one can doubt. 
For today, we are in the midst of an upheaval in 
society, a revolution involving the transition from 
the consideration and management of things to the 
consideration and management of people. This is 
the challenge of tomorrow, and psychology must 
lead the way in meeting it. 
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Biometrical genetics, 288-294 
Blacky test, 83-84, 393 
and sex differences, 84 
Blamavoidance, need for, 63 
Blind, detection of obstacles in, 
13, 14 
Body tilt and perception of 
verticality, 192 
Bogardus Social Distance Scale, 
120 
Boomerang effects in communi- 
cation, 132 
Brain: 
geography of, 320-321 
input and output systems, 
321-322 
and instinctive behavior, 
317-318 
Brain damage and emotions, 
332-335 
Brain stimulation: 
and fixed action patterns 
(FAPs), 317-318 


Brain stimulation: 
and motivation, 335-337 

Brain waves, 48-49, 338 

Breed comparisons in genetics, 
259-260 

Brightness and color constancy, 
188 

Brightness constancy and albedo, 
189-190 

British empiricist philosophers, 
157, 159, 198-199 

Brood-excitation theory of ant be- 
havior, 309-310 

Buffering, genetic, 298-299 

Bulbar preparation and emotional 
behavior, 332 


CA (see Chronological age) 
Cannabis, 355 
Carrier, genetic, 286 
Case history and prediction, 29, 
397 
Castration complex in psycho- 
analytic theory, 80 
Castration fear, 80 
Cat: ` 
evolution of behavior in, 
301-302 
puzzle-box learning, 226 
Categories of mind, 97 
Cathexes, 60 
Cattell personality test, 401 
Causality: 
in agents, 97 
as association, 97 
development of, 97-98 
Perception of, 110-112 
in persons, 96-98 
Causation and correlation, 363 
Cell assemblies, 328, 349 
Censor in psychoanalytic theory, 
45-46, 50, 55 
Centile scores (see Percentile 
Scores) 
Central nervous system, 
319-338 
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Central tendency, 20-22 
and additivity of scores, 22 
measures of, 20-22 
Centrality in small groups, 137 
Centralization in small groups, 
139 
Cerebral cortex and emotion, ` 
334-335 
Character, as defense mechan- 
ism, 73 
Chemical systems and behavior 
(see Biochemical systems) 
Chicks: 
alarm response in, 314 
imprinting in, 316-317 
Children, rearing of, 77, 106- 
107 
Cholinesterase (ChE), 349-351 
Chromosomal anomalies, 
287-288 
Chromosomes, 19, 281-285 
Chronological age, 371 
“Chunk,” as informational unit 
in language, 272 
Clairvoyance, 204 
Classical conditioning, 218-225 
and discrimination, 223 
of eye blink, 220-221 
of finger withdrawal, 221 
generalization in, 222-223 
and neurosis in dog, 223-224 
relation between conditioned 
and unconditioned re- 
sponse, 221-222 
of salivation in dog, 218-219 
variables after learning, 221- 
223 
variables during learning, 
219-221 
Classical memory span, 270-271 
Clinical method, validity of, 29, 
39 
Closure in perception, 170 
Coalitions in social groups, 141- 
142 
Cochlea, 324, 326 
Cognition, 158 


Cognitive dissonance, Festinger’s 
theory of, 124-126 
Cognitive elements, 124 
dissonance between, 124 
types of, 124 
Cognitive maps in learning, 247 
Cognitive psychology, 198 
Cognitive structure, balance in, 
122-129 
Cognizance, need for, 63 
Coldavoidance, need for, 63 
Collective unconscious, 54-55 
Comanche Indians, 79 
Communication, 131-142 
attributes of, 131 
credibility of, 131 
Communication networks, dimen- 


sions of, 137 
Communicator, characteristics 
of, 131 


Comparative behaviorism, 304 
Comparative study: 
of learning, 305-306 
of sexual behavior, 306-308 
of social behavior, 308-310 
Condensation in dreams, 46 
Conditioned emotional reaction, 
225 
Conditioned neuroses, 223 
Conditioned stimulus, 218 
Cones of the retina, 325 
Configurations in perception, 
168 
Conflict, 123 
and anxiety, 68 
Congenital cataract and percep- 
tion, 165, 200-201 
Congruity model of Osgood and 
Tannenbaum, 126-129 
experimental test of, 129 
Connectionism of E. L. Thorn- 
dike, 225-228 
Conscience and superego, 58 
Consciousness, stream of, 213 
Conservance, need for, 63 
Consolidation of memory trace, 
328 


stancy: . 
ae brightness perception, 
186-189 ‚la 
in perception, 185— 
see perception, 186-187 
of size perception, 187-188 
Constant stimuli, method of, 271 
Construction, need for, 63 
tact: 
et for, 77-78, 106-107 
and social behavior, 106 
Contact need, 77-78, 106-107 
innateness of, 106 
Contiguity, law of, 243 
Contiguous conditioning, 242 
Contingency and correlation, 363 
Continuation, law of, in percep- 
tion, 168, 170 
Continuity of normal and abnor- 
mal personality, 40-41 
Contrarience, need for, 63 
Contrast effect in perception, 
167, 178 
Contrasts, method of, 223 
Control groups in experimenta- 
tion, 5-6 
Convergence in depth perception, 
180, 181 
Copying and imitation, 102 
Corpus callosum, 331 
Correlation coefficient, 27-29, 
363-364 
and factor analysis, 403-404 
meaning of, 379 
statistical formula, 27 
in terms of common and 
specific factors, 403-404 
Corresponding points in retina, 
181 
Counteraction, need for, 63 
Covariation and correlation, 27 
Creative persons, personalities 
of, 417 
Creativity: 
associative model of, 415 
and classroom behavior of 
children, 418 
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Creativity: 
correlation between measures 
of, 416 
definition of, 414 
and intelligence, 416, 418 
measures of, 414-415 
nature of, 413-414 
potential for, 416 
relation to other traits, 416 
sex differences in, 418 
and the unconscious, 419 
as unitary trait, 415-416 
in young children, 417 
Credibility in communication, 131 
Criterion keying in tests, 392 
Critical periods: 
in imprinting, 316-317 
in psychosexual development, 
74 
Cultural relativity, 150 
Culture: 
and individuals, 148 
and society, 148 
Cummulative record in learning, 
239 


Curiosity drive, 251 


Cyclic changes in behavior, 337— 
338 


Darwinism, 214-215, 278-279, 
363 
Death instincts, 62 


Decerebrate preparation, 332— 
333 


Decerebrate rage, 332-333 


Decision making and testing, 
372 


Deductions in science, 5-6 

Deep structure in language, 262 

Defecation, need for, 63 

Defendance, need for, 63 

Defense mechanisms, 59, 68-73 
and conflict, 68 

Deference, need for, 63 

Democratic leadership in chil- 

dren’s groups, 138-139 


Dependent variable, 422-423 

Deprivation and perception, 201 
(See also Sensory deprivation) 

Depth perception, 166, 169, 171, 


174, 179-185 
Dermooptical perception, 204, 
206 


Descriptive statistics, 364 
Determinism, 39, 224 
Development: 
early experience in, 74 
of perception, 198-204 
of personality, 74-89 
psychoanalytic theory of, 74- 
89 
psychosexual stages in, 74-85 
Deviation hypothesis of |. Berg, 
400-401 
Differential accuracy in interper- 
sonal perception, 116 
Differential-cue error, 256 
Differential threshold, 322 
Direct experience, meaning Of, 


158 
Discrimination in classical con- 
ditioning, 223 


Disequilibrating stimulation, 192 
Disequilibrium, effects on per“ 
ception, 192, 193 
Disinhibition, 238 
Dispersion, statistical meaning 
of, 20 
Displacement: 
of aggression, 72 
case study of, 72 
as defense mechanism, 72 
in dreams, 46 
experimental study of, 72 
Dissonance: 
between cognitive elements, 
124 
(See also Cognitive 
dissonance) 
postdecisional reduction of, 
125-126 
ways of reducing, 124-125 


Distance perception (see Depth 
perception) 
Ditchburn-Riggs effect in percep- 
tion, 169 
Dizygotic twins, 290-294 
DNA (deoxyribonucleic acid), 
284, 351 
Dobuans, 148-149 
Docility of behavior, 246 
Dogs: 
evolution of behavior in, 301- 
302 
genetics of behavior in, 295— 
296 
Dominance: 
in genes, 286 
need for, 63 
Dramatization in dreams, 46 
Dream translation, 47 
Dreams: 
case analyses of, 44 
censor in, 45 
children's, 44 
dramatization in, 46 
dynamic theory of, 45 
effects of deprivation on, 49 
experimental analysis of, 47 
experimental production of, 
47 
and external stimuli, 43-44 
and hypnosis, 47 
of infanticide, 45 
Manifest and latent content in, 
43-44 
and physiological tensions, 
44 
en of manifest content, 
Purposes of, 44 
recall of, 49 
regressive elements in, 46 
relation to depth of sleep, 49 
representability in, 46 
Sexual elements in, 46 
symbols in, 47 
Dreamwork, mechanisms of, 46 
rive for curiosity, 251-253 
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Drive-reduction hypothesis, 235 
Drive-reduction principle of Hull, 


248 
Drives: 
and performance, 237-238, 
249 
physiological basis of, 331- 
332, 340-344 
Drug dissociation, 354 
Dynamics: 


in perception, 163 
of personality, 59-73 


Ear, structure of, 325 

Early development, importance 
of, in psychoanalytic theory, 
74 

Early perceptual experience, im- 
portance of, 328 

Early stimulation, effects of, on 


rats, 77 

Eating compulsion, case study 
of, 35 

Echolocation in bats, 14, 302- 
303 


Eclecticism, as theoretical posi- 
tion in psychology, 15 
Ecological behaviorism, 300-304 

Economics in psychoanalytic 
theory, 59-73 
Effect, law of, 227 
Effectance, need for, 63 
Ego: 
and instincts, 61 
motives of, 62-63 
and oral stage, 78 
in personality, 55, 56, 68, 79 
Ego ideal, 58 
Ego strength, 57 
Electrical engineering and psy- 
chology, 9 
Electroconvulsive shock (ECS), 
330 
Electroencephalogram (EEG), 
48-49, 337-338 


Emotional behavior: 
and hormones, 344-349 
physiological basis of, 332- 
335 
Emotional expressions: 
accuracy of judgment of, 115 
cultural differences in, 114 
interpretation of, 113-114 
Emotional reactivity, effects of 
prenatal maternal anxiety 
on, 75 
Empathy, 82, 105, 145 
Empirical laws in psychology, 
423 
Empiricism, 10, 215 
(See also British empiricist 
philosophers) 
Empiricist theory of perception, 
199-200 
Endocrine glands, 339-340 
Endocrine stress response in 
athletes, 346-347 
Energy: 
and dynamics of personality, 
59 
range to which receptors re- 
spond, 323-324 
Engram and brain, 325-328 
Environment versus heredity: 
in animal behavior, 295-299 
in intelligence and personality, 
290-294 
in perceptual development, 
203-204 
Environment cömplexity training 
(ECT), 349-350 
Enzyme induction and memory, 
351 
Enzymes in neural transmission, 
349-352 o 
Epinephrine and behavior, 344— 
347 
Equilibrium: 
"of attitude components, 127 
and sensory-tonic theory of 
perception, 192 
in small groups, 139-143 


ai eo © 


Equipotentiality of brain function 
325, 327 


- Erikson’s theory of psychosexual 


development, 85-86 
Eros (life instincts), 62 
Error factors in learning, 254 
Eskimos, 150 
Esthesic system, 162 
Ethogram, 311 
aap 100, 310-318 
Evolution: 
of brain, 320-321 
of cats and dogs, 301 
Excitatory nuclei of hypo- 
thalamus, 332 
Exhaustion, stage of general 
adaptation syndrome, 346 
Exhibition, need for, 63 
Exogenous chemicals and be- 
havior, 352-356 
Experience: 
and behavior, 98 
categories of, 157 
direct, 158 
objective, 158 
Experiment, definition of, 5 
Experimental method in psychol- 
ogy, 5-6, 30-31, 39 
Exploration, visual, 203 
Exposition, need for, 63 
External system of brain, 321 | 
Extinction in learning, 221-222 
Extirpation (see Ablation of 


brain) š 
Extrasensory perception (ESP), 
204—206 
individual differences in, 205— 
206 


Extroversion, 410 

Eye, structure of retina, 185, 
325 

Eye fixations in human neonates, 
203 


Factor analysis: 
of abilities and traits, 8, 29, 
364, 407-411 
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Factor analysis: 
basic methods, 403-407 
and correlation, 403-404 
matrix algebra in, 407 
of multiple-factor methods, 
407 
Factors: : 
in psychological tests, 29, 364 
reality of, 411-412 
Failed acts, 50 
Faking in personality tests, 392, 
399 
Familiarization in verbal learning, 
268 
Family studies in genetics, 290 
Fear: 
as conditioned reflex, 225 
and hormones, 345 
as a learned drive, 253-254 
Fetus, effects of stress on, 74— 
76 
Field theory, 98, 163-164 
Figural aftereffects, 176-177 
Figure-ground perception, prop- 
erties of, 167-168 
Figure perception: 
and ground orientation, 169 
simple line figures, 171 
Figure reversal, 175-176 
in moving frames, 174 
and satiation, 174 
Figures, goodness of, 176 
Fixation: 
in children, 71 
as defense mechanism, 74 
and frustration in rats, 71 
oral, 79 
and psychosexual develop- 
ment, 70 
and regression, 70-71 
Fixed action patterns (FAP), 
312-318 
Fixed-interval schedule, 240 
Fixed-ratio schedule, 240 
Follicle-stimulating hormone 
(FSH), 340 
Food, need for, 63 
Forebrain, 320 


Forgetting, 230-231 
dynamic theory of, 50 
Form preferences in human 
neonates, 203 
Formalization of learning theory, 


234 
Framework in perception of 
figures, 168 


Fraternal twins (see Dizygotic) 

Free associations, 69, 259-260, 
267 

Free will, 38-39 

French symbolists, 38 

Frequency curves, 22, 23, 25 

Frontal cortex, effects of ablation 
in monkeys, 334-335 

“Fruitfulness,” as criterion of 
scientific theory, 17, 422, 


424 
Frustration and abnormal fixa- 
tions, 71-72 


Functional equivalence of stimuli 
in perception, 192 
Functionalism, 214 u 


8, 364, 404-407 

Galvanic skin response (GSR) in 
learning, 222-223 

Gamete, 283 

Gametogenesis, 287 

Ganzfeld in perception, 165- 
167, 184 

Gene, 284 

Gene dominance, 286 

General adaptation syndrome 
(GAS), 346 

General intelligence of Spear- 
man, 364, 404-407 

Generalization gradient, 223 

Generalized other, 116, 144- 
145 

Generator potential, 323 

Genes, physiological action, 
284-285 

Genetic homogeneity and inbreed- 
ing, 297 


Genital stage: 
in psychosexual development, 
82 
and sublimation, 82 
German psychology, 10 
Gestalt, meaning of, 163 
Gestalt psychology: 
influence on G. H. Mead, 144 
and memory, 178 
and perception, 157-158, 
162-163 
and social behavior, 97-98 
Glands and behavior, 339-340 
Glial cells, 350 
Goal-directed nature of behavior, 
245-246 
God, as archetype, 55 
Goldstein-Scheerer test, 394 
Good figure: 
experimental approach to 
definition of, 173-174 
law of, 173 
Grammar, analysis of, 262-265 
Gregarious instincts, 100 
Ground, relation of figure, 167— 
168 
Group: 
reality of, 92-93 
roles in, 143-144 
Group dynamics, 139-143 
Group spirit, 92 
Group tests, 387 
Grouping, laws of, 168-169 
GSR (galvanic skin response), 
222-223 


Guilt a personality development, 


Ean 211-212 
abit strength (sHr) in Hull's 
& System, 235-237 
abituation of smiling response 
in In infants, 100-101 
air cells in auditory mechanism, 
324-325 


Hallucinogenic substances, 355 
allucinogens, 354 
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Haptic perception, 207 
Hardy-Weinberg law, 288-289 
Harmavoidance, need for, 63 
Hearing, physiological basis of, 
324-325 
Heatavoidance, need for, 63 
Heider's concept of balance, 123 
Henmon-Nelson Test of Mental 
Ability, 390 
Heredity: 
and animal behavior, 294-299 
and chromosomal defects, 
286-288 
and human behavior traits, 
290-294 
physical basis of, 281-285 
population studies, 288-290 
transmission of characters, 
285-286 
Heritability, methods of estima- 
tion, 292, 295, 297 
Heritable variability of behavior, 
279 
Heterozygous gene pairs, 286 
Heuristic, 39, 424 
Hierarchical organization of in- 
nate behaviors, 315 
Higher-order conditioning, 249- 
250 
Hindbrain, 320 
Hippocampus of brain, 334 
History, importance of, in psy- 
chology, 3 
Hitler, Adolf, as archetype, 55 
Homeostasis and social behavior, 
107 
Homeostatic mechanisms: 
physiological nature of, 339- 
346 
in small groups, 140-141 
Homing behavior in salmon, 
303-304 
Homogeneous stimulation: 
and color perception, 166 
and depth perception, 166 
Ganzfeld experiments, 166 
Homosexuality, case study of, 70 
Homozygous gene pairs, 286 


Honi phenomenon, 187, 195 
Hormonal systems, 339-340 
Hostility, 62 
Humanities, relation to psychol- 
ogy, 10-11 
Humor, psychoanalytic theory of, 
51-54 
Hunger, physiological mecha- 
nisms in, 340-343 
Hypnosis: 
and experimental demonstra- 
tion of psychopathology 
of everyday life, 51 
and experimental production 
of dreams, 47-48 
Hypnotic subject, role of, 147 
Hypnotism, schools of, 37 
Hypothalamus, role of, in moti- 
vation, 331-332 
Hypothetical laws in psychology, 


424 

Hypotheticodeductive method of 
C. Hull, 234 

Id, 55, 56 


Idealism, German, 158 

Identical twins, 290-293 

Identification in psychoanalytic 
theory, 76 

Illusion, 155, 159 

Imbalance in small-group activ- 
ity, 140 

Imitation, 102 


generalization of, 104 A 
learning of: in children, 103- 
105 
in rats, 103 
model in, 102 
vicarious reinforcement in, 
105 
Imitative behavior, experimental 
production of, 102-105 
Immediate-memory span, 273- 
274 
Imprinting, 316-317 
Incentive motivation, 237 
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Incredulity, correction for, in 
Osgood-Tannenbaum model, 
127, 128 

Individual differences, 15, 362- 
421 

and correlation, 363-364 
enetics, 363 
tthe and history of, 362-365 
- and statistical variation, 363 

Individual tests, 387 

Infavoidance, need for, 63 

Inference: 

statistical and clinical, 29-30 
statistical significance levels in 
statistics, 24-27 
Inferential statistics, 364 
Information storage in brain, 
325-326 
Informational analysis of memory, 
271-272 
Inhibition: 
in classical conditioning, 221 
in Hull’s theory, 238 
in neurons, 349 
Initial memory span, 272 
Innate releasing mechanism 
. (IRM), 314-316 
Instinct: 
Freudian definition of, 60-62 
and higher motives, 62 
human versus animal, 60 
life and death, 62 
sex and ego, 60-61 
social, 99-101 
[See also Fixed action patterns 
(FAP)] 
Instrumental behavior, 226 
Intelligence: 
class and cultural differences 
in, 377 
and creativity, 416 
and factor analysis, 407-408 
grades of, 377 
Guilford’s model of, 408 
inheritance of, 280, 290 
and parents’ education, 378 
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Intelligence: 
primary mental abilities in, 
407 
tests of, 387-391 
Intention in language, 262 
Interaction process analysis, 135 
Interference theory of forgetting, 
231 
Internal system of.brain, 321 
Interpersonal perception, study 
of, 115-116 
Interposition in depth perception, 
180 
Interval scale, 368 
Intervening variables, 245 
Introjection, as defense mecha- 
nism, 58 
Introspection, 14, 15 
Introversion, 410 
Introversion-extroversion and 
classical conditioning, 411 
In vacuo phenomenon, 318 
lon-exchange experiment, 342 
1Q: 
constancy of, 377 
interpretation of, 376-377 
stability of, 397 
Isogenic strains, 296 
Isolation experiment, 313 
Isomorphism, 160 


J curve of social participation, 
139 

J.N.D. (just noticeable differ- 
ence), 222 

Jokes, scotomatization of, 53 


K scale in MMPI, 392 

Kantian idealism, 97, 158 
Kennedy assassination, 2 
Kernel strings in language, 264 
Kinesthetic system, 191 
Kinship studies, 280 
Klinefc'ter's syndrome, 287 
Knowing. 153 


Kopfermann cubes, 171, 173 

Kuhlmann-Anderson Intelligence 
Tests, 389-390 

Kurtosis, 23 

Kwakiutl Indians, 148-149 


Lactation, need for, 63 
Laissez faire, leadership in chil- 
dren's social groups, 138, 
139 
Language, analysis of, 261-265 
Language machine, 264 
Lapsus linguae, 50, 51 
Lashley jumping stand, 71 
Latency of response in learning, 
235, 236 
Latent content in dreams, 44 
Latent learning, 250, 251 
Latent period in psychosexual de- 
velopment, 82 
Laughter in analysis of humor, 53 
Law of effect, 227 
Law of good figure in Gestalt 
psychology, 173 
Laws in psychology, 422-424 
Leader in imitation learning, 
102-105 
Leaderless group discussion, 399 
Leadership in small groups, 138- 
140 
Learnable drives, 253, 254 
Learning and brain, 325-331 
definition of, 231, 232 
and emotion-arousing material: 
69 
interproblem, 255 
of language, 262, 263 
perceptual, 198-200 
and performance, 232, 235 
Learning sets, 254-258 
Left-to-right model of the sen- 
tence planner, 262 
Length-difficulty relationship IN 
verbal learning, 229, 230 
Leptokurtic distribution, 23 


Libido, 59, 60, 423 
and anal stage, 79 
and Id, 59 
and instincts, 60 
investment of, 60 
narcissistic, 60 
object, 60 
and oral stage, 78, 79 
Lie scale in MMPI, 392 
Likert scale, 120 
Limbic system of the brain, 334, 
335 
Limits, method of, 271 
Linear perspective in depth per- 
_ ception, 180 
Litter comparisons in behavior 
genetics, 295-298 
Lobectomy, 334 
Lobotomy, 334 
Local excitatory potential, 323 
Local signs in perceptual learn- 
ing, 199 
Localization of function in the 
brain, 320 
Logical coherence of theory, 16 
Love, emotion of, 99 
Lysergic acid diethylamide (LSD- 
25), 354 


MA (mental age), 371, 376, 377, 
387 


Man, as a machine, 212 


Manic-depression, inheritance of, 
294 


nani content in dreams, 43, 


Manipulative drive, 257 
Manus culture, 96 
Marasmus, 77 

Marbe's law, 267, 269 


Markov process in grammar, 262, 
263 


i and I. P. Pavlov, 224 
asculine protest in psycho- 
analytic theory, 81 
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Masculinity-femininity, scale on 
MMPI, 392 

Masochism, 62 

Mass action in brain function, 
325-327 

MAT (Miller Analogies Test), 390, 
397 

Matched-dependent behavior, 
102 

Materialism, 319 

Maternal behavior and instincts, 
100 

Maternal influences on offspring 
behavior, 75, 76 

Maternal separation, effects of, 
in children, 77 

Maternal stimulation, effects of 
lack of, 77 

Maternal stress, effects on off- 
spring, 75, 76 

Mathematicodeductive model of 
C. Hull, 234-239 

Mating behavior in stickleback, 
312, 313 

Matrix algebra in factor analysis, 
407 

Maudsley Personality Inventory, 
411 

MAVA (multiple abstract variance 
analysis) of R. B. Cattell, 
291, 292 

Mean, 21, 22 


Meaningfulness in verbal learn- 


ing, 228, 265-270 
measurement of, 266, 267 
Measurement: 
definition of, 366 
operations in, 366, 367 
psychological, 362-421 
and psychophysics, 369 
Median, 21, 22 
Mediational chain, 259 
Meiosis, 281-285 
Memory: 
dynamic theory of, 178 
early studies of, 228-231 
racial, 54 


Memory: 
short-term, 270-274 
of single items, 274 
unconscious, 68, 69 
units in, 271-274 
Memory span, 270, 271 
Memory trace in the brain, 329- 
331 
Mendelian analysis, 285-286 
Mental age (MA), 371, 376, Sila 
387 
Mental disorders, inheritance of, 
293, 294 
Mental growth, constancy of, 
377 
Meprobamate, effects on anxiety, 
353 
Messenger RNA (ribonucleic 
acid), 284 
Metabolic errors, 288 
Method of constant stimuli, 271 
Method of limits, 271 
Method of savings, 229 
Migration in salmon, 303, 304 
Miller Analogies Test (MAT), 390, - 
397 


Mind, as inferred from behavior, ~ 


7 
Mind-body problem, 277, 320 
Minimax principle, 173, 175, 
177, 188 
and binocular fusion, 183 
and memory, 178 
and surface perception, 177; 
178 
and texture gradients, 177 
Minnesota Multiphasic Personal- 
ity Inventory, 391, 392, 
400, 401 
Mitosis, 281 
MMPI, 391, 392, 400, 401 
Modalities in Erikson’s theory of 
development, 85 
Mode, statistical definition of, 
20, 22 
Models in imitative behavior, 
102, 105-106 


Modes in Erikson’s theory of 
development, 85 

Molar behavior, 246 

Mongolism, 287 

Monocular cues in depth percep- 


tion, 179, 180 

Motion parallax in depth percep- 
tion, 180 

Motivation: 


and learning, 237, 250 
physiology of, 331, 332 
unconscious, 49-51 
Motives, autonomous, 62, 63 
Movement constancy, 190 
Movement origin, attribution of, 
112 
Movement produced cues in 
learning, 242 
Multiple abstract variance analy- 
sis (MAVA) of R. B. Cattell, 
291, 292 : 
Multiple-factor analysis, 407 
“Musical unconscious,” 419 
Mutagenic agents, 354 
Mutations, 296 


Narcissism, primary and second- 
ary, 61, 62 
National differences, 149 
Nativism versus empiricism, 199, 
200 
in perception, 199, 200 
Natural selection, 279, 300 
Nature of social psychology, 95— 
108 
Nature-nurture controversy, 100, 
198, 203, 204 
Navigation in animals, 304 
Nay-sayers and yea-sayers, 401, 
402 
Necker cube, 175, 177 
Need, 62 
for contact, 106, 107 
self-actualization, 67 
Need achievement, 64-66 
in ancient Greece, 66 
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Need achievement: 
and economic development, 66 
experimental manipulation of, 
64-66 
measurement of, 64 
Need-Achievement Test, 393 
Need-reduction in learning, 248— 
250 
Needs: 
biological, 56 
classification of, 63 
conscious and unconscious, 
64 
instinctual, 56 
manifestation of, 64 
Nervous system, central, 320, 
321 
Neural changes in memory, 351, 
352 
Neurochemical basis of intelli- 
gence, 349 
Neuron, transmission in, 323, 
324 
Neuroticism, 410 
and classical conditioning, 411 
inheritance of, 292 
New look in perception, 193-198 
Newcomb, balance model of, 
123, 124 
Nirvana principle, 54 
Nomadic phase in army ant, 
310 
Nominal scale, 367 
Nondirective therapy of C. 
Rogers, 67 
Nonsense syllable in study of 
rote learning, 228 
Norepinephrine, 344 
Normal: 
continuity with abnormal, 40 
as relative to culture, 41 
Normal curve, 22 
and standard deviation, 23, 24 
Normal distributions, 23, 24 
Normality in perceptual 
constancies, 187, 188 
Norms in testing, 373-377 


Noumenon in Kantian philosophy, 


158 
Novelty, as incentive in learning, 
251, 252 


Noxavoidance, need for, 63 
Null hypothesis, 19, 26 
Nurturance, need for, 63 


Objective experience, 158, 160 

Objectivism, 213, 217 

Objectivity in science, 425 

Objects, perception of, 179-185 

Observation, significance of, 5 

Odor discrimination in fish, 303, 
304 

Oedipal stage, 68, 81, 82 

Old brain, 321 

One-trial learning, 243 

Operant conditioning, 239 

Operational flexibility in small 
groups, 137 

Opinion, measurement of (see 
Attitudes, scaling) 

Optic chiasma, 331 

Oral eroticism, 78, 79 

Oral fixations and frustration in 
dogs, 79 

Oral sadism, 84 

Order: 

need for, 63 


of pro and con arguments in 
communication, 132 
Ordinal scale, 367 
Ordinal stimulation, 162, 184, 
185 
Organization, principles of, in 
perception, 172 
Originality, composite test of, 415 
(See also Creativity) 
Osgood-Tannenbaum congruity 
model, 126-129 
0SS, selection tests for, 395 
Other and self, 144 
Otis Quick-scoring Mental Ability 
Tests, 390 
Output systems in brain, 321 


Oval window in ear, 324 
Overconstancy in perception, 188 


Pacinian corpuscle, 323 
Paired-associate learning, 267— 
270 
Panmixis, 288, 289 
Paradoxical sleep, 48 
Parallax in depth perception, 
181, 182 
Parallel forms in test reliability, 
379 
Paranatal stage of development, 
74-76 
Parapsychology, 204 
Parsimony, principle of, 214, 215 
Partial reinforcement, 239, 240 
in learning of fish, 306 
Pattern flexibility in small groups, 
137 
Patterns of culture, 148-150 
Penis envy, 81 
Percentile scores, 374, 375 
Percept, definition of, 158 
Perception: 
autochthonous and behavioral 
variables in, 193, 194 
and balance, 109 
of causality, 110, 111 
in children, 194 
and conflict, 110 
In congenital cataract patients, 
200, 201 
contrast effect in, 167 
demand qualities in, 193 
of depth, 171, 172, 201-203 
dermooptical, 204 
development of, 198 
differentiation learning in, 199 
dimensionality and amount of 
information, 173 
effects of attitudes and motives 
on, 193-198 
effects of body rotation on, 193 
effects of body tilt on, 192, 193 
effects of familiarity, 194-196 
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Perception: 


effects of light deprivation on, 
201 

“entraining effect” in, 110, 
111 

extensions in study of, 191— 
207 

extrasensory, 204-206 

and eye fixations, 203 

of figures, 171 

of form, 200 

haptic, 207 

heredity and environment in, 
203, 204 

historical background in study 
of, 159-162 

and Honi phenomenon, 195, 
196 

innate oracquired, 171 

internal and external forces in, 
172,173 

kinesthesia in, 191 

laws of organization in, 199 

and “local signs,” 199 

in monkeys and apes, 201 

and needs, 110 

in neonates, 203 

new look in, 193-198 

organismic theory of, 164 

“outer limits” of, 204-207 

phenomena of, 165 

physiological mechanisms in, 
200 

properties of, 109, 110 

satiation in, 176 

selective factors in, 196 

and sensation, 155, 159, 160, 
161 

sensory-tonic theory of, 
191-193 

of size, 193, 194 

spatial selectivity in, 196 

and stabilized retinal images, 
169 

successes in, 179 

symmetrization in, 193 

temporal selectivity in, 196 


Perception: 
of three-dimensional world, 
179 
of tridimensionality, 172, 174 
and unconscious defense, 196, 
197 
unities and identities in, 165, 
199, 200 
and values, 110, 196, 197 
veridical, 155 
of “visual cliff,"" 201-203 
and visual exploration, 203 
of wholes, 109, 110 
Perceptual constancy, 185-190 
brightness and color, 188-190 
innateness of, 186 
movement, 190 
shape, 186, 187 
size, 187, 188 
Perceptual defense, 196 
Perceptual grouping, laws of, 
168-171 
Performance tests of personality, 
392-394 
Person perception, 110-1 13 
accuracy in, 115 
and balance concept, 107, 
108 
and causality, 112 
individual differences in, 113 
sex differences in accuracy of, 
114 
Personality: 
accuracy of judgment of, 116 
development of, 74-89 
dynamics of, 59-73 
economics of, 59-73 
effects of early experience on, 
74 
factor analysis of, 408-411 
normal and abnormal, 40 
tests of, 392-395 
topography and structure in, 
42-58 
Personality dimensions, Eysenck’s 
theory of, 410, 411 


Personality traits: 
ergic strength in, 409, 410 
and heredity, 292, 293, 410 
and reactive inhibition, 410, 
411 
source and surface, 409 
Persons, social attributes of, 96 
Persuasibility and communica- 
tion, 133-135 
personality correlates of, 134 
Persuasibility tests, 133, 134 
Phallic fixations, 80 
Phallic personality, 80 
Phallic stage, 80, 81 
and narcissism, 80 
Phase sequences in brain, 328 
Phenomena of perception, 165 
Phenomenal field, 98 
Phenomenal vertical and 
stimulation, 192 
Phenomenological method and 
the categories of experience, 
157 
Phenomenology, definition of, 157 
Phenotype, relation to genotype, 
297-299 
Phenylketonuria (PKU), 288 
Phrenology, 320 
Phylogeny and behavior, 305 
Physiological needs and Id, 56 
Physiology of motivation, 331, 
332 
Pitch, 322, 323 
Pituitary gland, 346 
Place learning, 247, 248 
Platykurtic distribution, 23 
Play, need for, 63 
Play techniques, 85 
Pleasure principle, 56 
Pleasure sucking, 78 
Polygenic inheritance of traits, 
286 
Polymorphous perverse stage, 76 
Population studies in human 
genetics, 288, 289 _ 
Position-habit error in learning, 
256 
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Postremity, principle of, 243 
Postsynaptic neuron, 349 
Pragmatism, 214 
Pragnanz, law of, 173, 174 
Precognition, 204 
Predatory adaptations, 301-303 
Pregnancy stress and offspring 
behavior, 75, 76 
Prejudice, racial, 120 
Prenatal influences, 74-76 
Pressure in touch and audition, 
323-325 
Prestige of communicator, 131 
Primary groups, 135 
Primary identification, 76 
Primary mental abilities, 407 
Primary mental abilities test, 408 
Primary process, 56 
Primary reinforcement, 235 
Primitivation in play, 72 
Principle of least effort, 246 
Probability value in statistics, 25 
Proband method in genetics, 293 
Problem-solving patterns in social 
communication nets, 136— 
138 
Process, idea of, in psychology, 
213 
Product-moment correlation (see 
Correlation coefficient) 
Projection, 64, 69 
case study of, 70 
experimental study of, 70 
Projective tests, 64, 393 
Propositus method in genetics, 
293 
Proximity, law of, 168, 170 
Pseudoaffective emotion, 322 
Psilocin, 355 
Psychiatry in development of 
psychoanalysis, 37 
Psychoanalysis: 
basic notions and method, 36— 
41 
case study in, 34 
and instincts, 60-62 


Psychoanalysis: 
methodological postulates, 38- 
41 
Psychoanalytic theory: 
assessment of, 86-87 
experimental study of, 83 
Psychogenic needs, 62-64 
Psychokinesis, 204, 205 
Psychological scaling, 366-370 
Psychological testing: 
history of, 370, 371 
Purposes, 372 
and response sets, 399-403 
and response styles, 399-403 
scales and norms in, 373-377 
Psychological tests: 
aptitude versus achievement, 
372,373 
classification of, 387 
criticisms of, 395-398 
culture and class differences, 
373 
and decision-making, 372 
definition and nature of, 372, 
373 
examples of, 387-398 
parallel forms of, 379 
of personality, 391-395 
as predictors of success in clin- 
ical training program, 
397 
and “psychoquizzes,'' 374 
and reliability, 377-382 
standardization of, 373 
“Testing and Public Policy,” 
366 
and traits, 399-426 
usefulness of, 395-398 
Psychological theories: 
comparisons of, 424 
relative fruitfulness of, 424, 
425 
Psychological theory: 
laws in, 422-424 


variables in, 422-424 
Psychology: 


and common sense, 5, 6 


Psychology: 
definition of science of, 4-8 
drawing conclusions in, 18 
and everyday life, 14 
history of, 14 
intellectual structure of, 16 
major approaches in, 30 
Present status of, 14 
relation to life sciences, 9 
relation to other disciplines, 8— 
11 
relation to philosophy, 10 
as a science, 4-6 
and society, 11, 425 
Psychometrics in contrast to ex- 
perimental psychology, 364, 
365 
Psychopathology of everyday life, 
49-51 
experimental demonstration of, 
51 
Psychopharmacology, 352-356 
Psychophysics, 228, 369 
Psychosexual development: 
anal stage, 79, 80 
Erikson’s theory of, 85, 86 
genital stage, 82, 83 
Klein's theory, 85 
latent period, 82 
Oedipal stage, 81, 82 
oral stage, 78 ` 
phallic stage, 80 
polymorphous perverse stage, 
76-78 
Psychosis, inheritance of, 293, 
294 
Psychosomatics, 344 
Psychoticism, 410 
Psychotropic drugs, 352 
PTC (phenylthiocarbimide), inher- 


itance of taste blindness of, 
289 


Pueblo Indians, 149 

(See also Zuni) 
Purkinje effect, 325 
Purposive behaviorism, 245 
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Q-technique, 67 
Queen, as dream symbol, 47 
Quiescence principle, 54 


R (response to selection), 297 
r (see Correlation coefficient) 
Racial memory, 54 
Racial prejudice, 120, 121 
Rage reactions and subcortical 
lesions, 334 
Random mating in human popula- 
tions, 288-289 
Rank-frequency function in mea- 
suring meaningfulness, 267 
Rank-order scale, 367, 368 
Rapid eye movements (REMs), 
48, 49, 338 
Ratio scale, 369 
Ratio schedules of reinforcement, 
239-241 
Raven Progressive Matrix Test, 
390 
Reaction formation, case study, 
69 
Reaction potential (SER), 235, 
236 
Reactive inhibition, 238, 410 
and personality, 410, 411 
Reality principle, 56 
Receptors and central nervous 
system, 322-325 
Recessive genes, 286 
Recipient of communication, 133, 
134 
Reciprocal sensitivity in social re- 
lationships, 97 
Recognition: 
need for, 63 
threshold in, 196, 197 
Recognition memory, 273 
Recognition threshold and word 
frequency, 197 
Reductionism, 162, 163 
Reflexology of I. P. Pavlov, 217- 
224 


Regression, 61, 74 
clinical examples of, 70 
and frustration, 71 
in play behavior, 71 
and tics, 70 
Reinforcement: 
by acquired fear, 253, 254 
brain stimulation as, 335, 336 
in imitation learning, 102-105 
in learning theory of C. Hull, 
248-250 
secondary, 249, 250 
vicarious, 105, 106 
Rejection, need for, 63 
Relatives and inheritance of be- 
havior traits, 281, 294 
Reliability: 
definition of, 28, 364, 377, 378 
factors affecting, 381, 382 
methods of calculating, 378- 
381 
problems of, 377-382 
and test length, 381, 382 
Remote associations in verbal 
learning, 231 
REMs (see Rapid eye movements) 
Repetition and learning, 229 
Repetition compulsion, 62 
Repression, 50, 68, 69, 79 
experimental demonstration of, 
68, 69 
Reproductive isolation, 301 
Resistance: 
to extinction after partial rein- 
forcement in fish, 305, 
306 
of phenotype to environmental _ 
influence, 298, 299 
stage of, in general adaptation 
syndrome, 346 
to stress, and early stimulation, 
7a 
in therapy, 55 
Respondent behavior, 239 
Response decrement in classical 
conditioning, 221, 222 


Response equivalence in classical 
conditioning, 221 
Response fatigue and inhibition, 
222 
Response sets, 399-403 
Response-shift error, 256 
Response styles in testing, 399— 
403 
Retention, need for, 63 
Reticular activating system, 338 
Retina, rods and cones in, 184, 
185 
Retinal disparity in depth percep- 
tion (see Binocular disparity 
in depth perception) 
Retinal mosaic, 162, 184, 185 
Reversible figures, 174-176 
Ribonucleic acid (RNA), 284, 351 
RNA (ribonucleic acid), 284, 351 
Rods of the retina, 325 
Role, 99, 143-148 
and self, 147 
in small groups, 142, 143 
Role expectations, 146 
Role strain, 146 
Role-taking, aptitude for, 147 
‘Rorschach Test, 393, 394 
Rote learning: 
acquisition processing, 265, 


266 
study of, by H. Ebbinghaus, 
228-231 
Rules in language learning, 262— 
265 
Rumor and minimax principle, 
178 
Sadism, 62 


case study of, 34 
Salience of attitudes, 118 
Salivation, conditioned, 218, 219 
Salpétriére, school of hypnotism, 
37 
Salt balance in adrenalectomized 
animals, 341, 342 
Samples in basic statistics, 19 
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Satiation in perception, 175-177 
Satori in Zen Buddhism, 425, 426 
Savings, method of, 229, 230 
Scaling: 
of attitudes, 119, 120 
in psychology, 366-370 
and test norms, 373-377 
Scalloping effect in operant condi- 
tioning, 240 
Scapegoat in small groups, 142 
Schizophrenia, inheritance of, 
293, 294 
Schools of psychology, 15 
Science: 
and belief, 425 
definition of, 4, 5 
inference in, 5, 425 
Scientific theory, 16 
Scotomatization of jokes, 53 
Secondary elaboration, 41 
Secondary processes, 56 
Secondary reinforcement, 249, 
250 
Secretion, 340 
Selection of behavior, 296, 297 
Selection criteria in prediction of 
job success, 384, 385 
Selection differential (S), 297 
Selective sensitization, 196 
Self, relation to role, 144-148 
Self-actualization, 66 
Self-determination, need for, 39 
Self-perception, 67 
Self-report tests, 391, 392 
Sensation, 158, 159 
meanings of, 162 
and perception, 155, 162, 184 
Sensitivity: 
dimensions of, 161 
to generalized other, 116 
interpersonal, 116 
Sensitivity training, 150 
Sensory deprivation, 201, 203 
Sensory modalities in learning, 
327, 328 
Sensory stimulation, 158, 322— 
325 


Sensory-tonic theory, 164, 191- 
193 
Sentence generation in language, 
262-265 
Sentience, need for, 63 
Septal area of brain and electrical 
self-stimulation, 335, 336 
Sex, need for, 63 
Sex chromosome anomalies, 287, 
288 
Sex chromosomes, 281-284 
Sex differences in persuasibility, 
134 
Sexual behavior: 
in animals, 306-308 
and hormones, 343, 344 
Sexuality: 
and instincts, 60, 61 
pregenital, 68 
Shadow, as cue in depth percep: 
tion, 180 
Sham rage, 334, 335 
Shame, 81 
Shape constancy, 186, 187 
Short-term memory, 270-274 
Significance of a difference, statis- 
tical example of, 25 
Significance levels, 25 
Similance, need for, 63 
Similarity, law of, 168, 170 
Situation tests of personality, 399 
Size constancy, 187, 188 
Size cues in depth perception, 
179 
Size-estimation, effects of values 
and needs on, 193-196 
Skin senses, 323, 324 
Skinner box, 239 
Sleep: 
and dreaming, 48, 49 
and wakefulness, physiology of, 
337, 338 
“Sleeper effect" in attitude 
change, 131, 132 
Small group behavior, 135-143 
Small groups, structure and roles 
in, 135-143 


Smiling response in infants, 100, 
101 
Snow White, psychoanalytic inter- 
pretation of, 83 
Social act, dimensions of, 98, 99 
Social attitudes. balance in, 98 
Social behavior: 
in animals, 308-310 
cognitive approach to, 98 
models of, 91 
and reinforcement, 102 
Social behaviorism of G. H. Mead, 
144, 145 
Social climate and leadership, 
138, 139 
Social communication (see Com- 
munication) 
Social education, 150 
Social experience, perception and 
attitude, 109-129 
Social influence: 
and communication, 130-151 
nature of, 130, 131 
(See also Communication) 
Social instincts, 99-101 
Social interactions: 
categories of, 136 
measurement of, in small 
. groups, 135 
in “satisfied” and ‘‘dissatis- 
fied" groups, 142 
Social motivation, 99-108 
learning of, 101-106 
Social networks, 137 
Social participation, J curve in, 
139 
Social perception, 109-117 
and balance concept, 107, 108 
Social position, 145 
Social Psychology, 94 
nature of, 108 
Social reality, 95, 96 
ws role (see Role) 
ocial value and pe i = 
er perception, 194 
Sociogram, 135, 136 
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Sociology and psychology, 9, 93, 
94 
Sociometry, 135 
Sodium, internal sampling for, 
342, 343 
Solidarity in small groups, 141, 
142 
Sonar systems, 13, 14, 302, 303 
Source traits, 409 
Spearman-Brown formula for cor- 
rection for attenuation, 384 
Species-typical behavior, 308- 
310 
Specific hungers, 341-343 
Speech area of brain, 320 
Split-brain preparation, 330, 331 
Spontaneous recovery, 222 
Stabilized images, effects on per- 
ception, 169, 170 
Stages of psychosexual develop- 
ment, 74-82 
Standard deviation, 22 
Standard deviation scores, 28 
Standard error: 
of correlation, 28 
of differences between means, 
27 
of mean, 24, 25 
Standard scores, 375-376 
Standardization of tests, 373 
Standards of ethical behavior for 
psychologists, 398 
Stanford-Binet test of intelligence, 
387, 388 
Statary phase in behavior of army 
ant, 308-310 
State-dependent learning, 355, 
356 
Statistical versus clinical predic- 
tion, 29, 30 
Statistical parameters, estimates 
of, 20 
Statistics, 19-29 
Steady-state hypothesis, 240 
Stereoscope, 183 
Stereotype accuracy, 116 


Stereotyped behavior and frustra- 
tion, 71 
Stereotypy of behavior, 244, 313 
Stimulant drugs, 352 
Stimulation: 
gradients of, 183-185 
homogeneous, 165-167 
ordinal, 162, 184, 185 
patterns in, 164 
proximal, 185 
units in, 162 
Stimulus, adequate, 161, 322 
Stimulus generalization, 222, 223 
Stimulus intensity dynamism, 237 
Stimulus perseveration error, 256 
Stimulus reception, 322 
Stimulus-response connection- 
ism, 225 
Stimulus substitution, theory of, 
220 
Stomach ulcers and stress, 347- 
349 
Storage capacity in memory, 273 
Storage load in memory, 273 
Strains, use of, in genetics, 295 
Stress, response to, 345, 346 
Structuralism, 144, 160, 162, 
214 
Structure of personality, psycho- 
analytic theory of, 55-58 
Sublimation, 72, 73 
Succorance, need for, 63 
Sum of neighbors in small groupS, 
137 
Superego, 55-58, 423 
Superiority, need for, 63 
Supernormal stimulus, 100 
Surface texture and depth percep- 
tion, 184 
Surface traits, 409 
Surrogate mothers, effects on 
young monkeys, 107 
Survival, law of, 214 
Symbolization in dreams, 46 
Symmetrization, 193 
Symmetry and social behavior, 
107, 108 


7, 


Symptomatic acts, 50 

Synapse, 349 

Syntactic structures in language, 
261 


T groups, 150 
t test, 27 
Tanala of Madagascar, 79 
Taste blindness, inheritance of, 
289 
TAT (Thematic Apperception 
Test), 64, 393, 394 
Tchambuli, 5 
Telepathy, 204 
Television viewing, effects of, 12 
Test length: 
and reliability, 381 
and validity, 384 
~ Tests, types of, 387-398 
intelligence, 387-391 
personality, 391-395 
Tetrad differences in factor analy- 
sis, 406, 407 
Texture and judgment of depth, 
184, 185 
Thalamus, 332, 334 
Thematic Apperception Test ~ 
(TAT), 64, 393, 394 
Theory in science, 5, 17, 424, 425 
Theory building in psychology, 
422—425 
Therapy: 
self-perception in, 67 
Skinnerian, 410 
Thirst, physiology, 340, 341 
Threshold, psychophysical, 228, 
322 
Thurstone Attitude Scale, 119, 
120 
Tics, 70 
Time and creativity, 414 
Token rewards in learning, 250 
Tonic system and perception, 
164, 165 
Topographical correspondence be- 
tween retina and cortex, 181 
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Touch receptors, 323 
Trait theory: 
of R. Cattell, 408—410 
of H. Eysenck, 410, 411 
Traits, 408—411 
(See also Personality traits) 
Tranquilizers, 353, 354 
Transactionalist functionalism, 
159, 164 
Transformations, linguistic, 264 
Transmitter substances, 349, 350 
Trial-and-error learning, 226-228 
Trigram in study of rote learning, 
228 
Trobriand Islanders, 82 
Tropism, 310, 311 
Twin method, 290, 291 


Uncertainty in information theory, 
271, 272 
Unconditioned response, 219 
Unconditioned stimulus, 218 
Unconscious, 37, 42-55 
. collective, 54 
evidence for, 43-55 
inference, 159 
irony, 151 
motivation, 51 
relation to conscious, 42, 43 
relation to preconscious, 42, 
43 
Uniqueness of personality, 33 
Units: 
in memory, 271, 327, 328 
in perception, 162 
in psychological tests, 373 
Universe, statistical concept of, 
19 
Urination, need for, 63 
Useful and psychology, 11, 12 
Utility dimension in behavior, 214 


Valence of attitudes, 118, 123 
Validity: 
concept of, 364, 382, 383 


Validity: 
of the clinical method, 39 
factors affecting, 384 
types of, 383 
value of valid test, 384-386 
Value orientation, test of, 196 
Value resonance, 196 
Variability, measures of, 22, 23 
Variable-interval schedule, 240, 
241 
Variables, types of, in psychology, 
422-424 
Variation: 
and heritability, 292, 295 
in living organisms, 19, 279, 
363 
Verbal behavior: 
and associations, 259-261 
and meaningfulness, 265-270 
and memory, 270-274 
and syntactic structures, 261- 
265 
Verbal scale in Wechsler tests, 
388 
Veridical perception, 155 
Vicarious reinforcement in imita- 
tion learning, 105, 106 


Vicarious trial and error (VTE) 
245 


Visceral brain, 321 

Viscerogenic needs, 62-64 
Visual cliff, 201-203 

Visual field, 161 

Visual perception (see Perception) 
Visual reception, 325 

Visual world, 161, 162, 167 


Wakefulness, physiology of, 337, 
338 


Water, need for, 63 

Weber's law, 323 

Wechsler Adult Intelligence Scale, 
388, 389 

Wechsler Intelligence Scale for 
Children, 388, 389, 418 


Wertheimer-Benussi effect, 167, 
168 
Wholes in perception, 162, 163, 
168 
Wish fulfillment: 
in dreams, 44, 45 
in psychopathology of everyday 
life, 50, 51 
in wit, 52 
Wit: 
experimental analysis of, 53, 
54 
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Wit: 
Freudian theory of, 51-54 
in mental patients, 53 
relation to dreams, 52 
and repression, 54 
Word frequency and perception, 
197, 198 


X chromosome, 283, 284, 287 


Y chromosome, 283, 284, 287 


Yea-sayers and nay-sayers, 401, 
402 


Z score, 24 

Zen Buddhism, 425 

Zero point in ratio scale, 369 

Zones of development in Erikson’s 
theory, 85 

Zuni, 148, 149, 273 

Zygote, 288-290 
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